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THE TALENTED YOUTH PROJECT (TYP) MATHEMATICS STUDY WAS DESIGNED AS A
STUDY TO COMPARE THE EFFECTIVENESS OF VARIOUS CURRICULUM PATTERNS
AND PRACTICES IN MATHEMATICS EDUCATION CURRENTLY USED WITH
ACAJEMICALLY TALENTED JUNIOR HIGH SCHOOL STUDENTSe THE SAMPLE
CONSISTED OF 51 CLASSES AND 6 MATHEMATICS PROGRAMS. THE
LORGE-THORNDIKE VERBAL INTELLIGENCE TESTy. STEP READING TESTSe AND
STE? MATHEMATICS TESTS WERE THE MEASURING INSTRUMENTS USED EOR THE
SELECTION OF PUPILS IN THE SPECIAL PROGRESS PRIGRAMe PUPIL-RELATED
FACTNRS SUCH AS INTERESTS, SOCIOECONOMIC STATUS, ATTITUDES, AND
PUPTL SELF APPRATSALS WERE COLLECTED, THREE BASIC INSTRUCTION
PROGRAMS WERE (1) A**STANDARD®™ CURRICULUM FOUND IN MOST COMMERCIAL
TEXTB3IOKSy (2) THE SCHOOL MATHEMATICS STUDY GROUP (SMSG) CURKICULUM
PRINTED IN WMIDEL TEXTBOOK® FORMy AND (3) UNITS FROM THE UNIVERSITY
OF TLLINOCIS COMMITEE ON SCHOOL MATHEMATICS (UICSM DR ILLINDIS) THAT
WERE AVAILABLE TO SCHOOLS WHOSE TEACHERS HAD BEEN EXPOSED TO THE
L REQJIRED INSERVICE TRAINING. THE PROGRAMS SELECTED WERE PRESUMABLY
|
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DIFFERENTIATED ON TWO DIMENSIONSy CONTENT--STANDARD OR
CONTEMPIRARY-~-AND TEACHING-LEARNING PACE--ENRICHED OR ACCELERATED.
END OF THE YEAR TEST RESULTS ARE GIVEN AT THE END OF GRADES SEVEN,
EIGHT, AND NINE. ALTHOUGH ACCELERATION RESULTED IN GREATER
ACHIEVEMENT THAN ENRICHMENT, AND THE CONTEMPORARY APPROACH APPEARED
| SUPERIOR TO THE STANDARD ONE, IT WAS IN THE COMBINATION OF
L ACCELERATION AND CONTEMPORARY CONTENT AND METHNDOLOGY THAT THE

| GREATEST LEARNING OCCURRED, AT LEAST IN TERMS OF THE CRITERIA SCT IN
| THIS STUDY. (GC)
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CHAPTER I

Background of the Study

Mathemtics teachers and .school administrators are perplexed by the choices
available to them in the area of mathematics fo.: the academically talented. The
availability of a number of alternative programs, with no reliable information
as to their value for the talented population, led to the design of a demonstra-
tion-research project to provide guidelines fui content and procedural selection
in junior high school mathemstics.

This project emerged from a study conducted by the Talented Youth Project
of the Horace Mann-Lincoln Institute of School Experimentetion in cocoperation
with the Cheltenham Township (Pennsylvania) Public Schools. That study involved
a&n assesssment of the effects of varied instructional procedures snd content on
the mathematical achievement and attitudes towards mathemetics of academically
| able junior high school students. In Fell, 1957, incoming seventh graders were
selected for four comparable classes. Students were individually matched on
intelligence, reading and arithmetic achievement, teacher assessment, chrono-
logical age and sex. For the four groups, the average I.Q. was 132-133; mean
reading scores, 9.4-9.8; mean arithmetic achievement, 9.2-9.3; and teacher
ratings, good-excellent. All four classes were pre-tested on a series of
attitude and achievement mes su.fes.

During the first year, one of the Cheltenham classes was accelerated through
a traditional arithmetic program, and, by the end of the year, demonstrated its
readiness for the study of algebra by scores on standardized arithmetic tests
and on a progmostic test in algebra. Two of the groups followed the prescribed

seventh-grade material but spent ‘time on a. series of "enrichment" units covering
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the History of Numbers, Number Systems, Powers and Their Meaning. The fourth
group served as a control. The following year, the Accelerated class completed
the first year algebra and began the xecond algebra course. One of the Enrich-
ment groups completed eighth-grade aritimetic and continued work on additional
units dealing with Measurement and Statistics, Operaticn of Computers, Logic

and Topology. The seccnd enrichment group shifted to the University of Illinois
Comittee on School Mathematics (Il1linois) progrem and completed Units I and II
and began Unit III. The fourth group continued as a Control, following a stan-
dard eighth-grade mathematics program. In the ninth-grade, the Accelerated
group completed the second year algebra course; the Illinois class completed
Units III, IV and V. The Enriched class had a standard first-year algebra course
with the addition of units titled Lews of Arithmetic, Logic, and Concepts of
Inequality and Equations. Again, the Control class had the first-year algebra
course commonly taught to students. The senior high programs were later modi-
fied to provide articulation with the junior high school experimental work.

At the end of the junior high three-year period (Mey 1960), the STEP
Mathematics Test, Form I-A, was administered to all four classes. The publisher's
college freshman norms were used in assessing percentile ranks. In addition, a
2h-item teacher made test, consisting of 6 items from each of the four approaches
or programs was administered. On the STEP test, the Accelerated class scored

significantly higher than the Enriched and Control classes (at or beyond the .05

level of confidence). Differences between the Accelerated and the Illincis
classes on this test were not statistically significant. The Illinois class .
scored significantly higher than the Control class but did not do significantly
better than the Enriched class. The Enriched group's mean score appeared some-
what higher than that of the Control class, but the difference was not statis-

tically significant. On the teacher-made test, the Accelerated class scored
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significantly higher than did either the Enriched or the Control groups (beyond
the .05 level of confidence). The Illinois group scored significantly higher
than the Control class. WNeither the difference between the Enriched and the
Control classes, nor the differences between the Accelerated and the Illinois
classes, wvas significant.

The attitude inventory used at the beginning of the seventh grade was re-
vised and recadministered. The items on this inventory dealt with such topics
as: Mathematics Impact on Society, Characteristics of the Mathematician, Math-
ematics as a Career, The Nature of Mathematics, Self-Appraisal of Mathematical
Ability and The School's Effectiveness in Teaching Mathematics. The four groups
differed significantly on the mmber of "positive" or "correct" responses given
in some of the categories, but not in others. For most of the six categories,
the order of the scores were similar to the pattern observed in the ach;evement
test -- Accelerated and Illinois groups higher than the other two.

At the conclusion of the three-year Cheltenham study, the data indicated
that acceleration and enrichment were not "opposing” concepts. On the contrary,
ecceleration, either through the standard curriculum or through newly developed
curricula, seemed to provide talented students with meaningful and enriching
experiences. Enrichment, on the other hand, seemed to become meaningful only
when the students dealt with more advanced and more difficult concepts.

The Cheltenham Study involved only four classes with a single teacher for
each of the programs. The findings raised many interesting questions which
could not be answexed due to the design restrictions. There were some differ-

ential outcomes ia pup’l achievement and attitude, but these might have been

related to the m.themit'es progrem followed, to teacher variables, or to other
causes, Tae stuiy demonstrated the need for doing something "extra" in mathe-

matics for academically tulcnted junior high school students, but it tended to
3
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be hypothesis-gencrating more than. it did to provide clear directions for
methematics teachers and administrators. A partial replicetion which was ini-
tiated a year after the first one started, yielded essentially the same firdngs.
A grant from the United States Office of Education Cooperative Research Program,
together with continued support from the Horace Menn-Lincoln Institute of

School Experimentation, made possible a demonstratiown-research undertaking to
assess the relative effectiveness of varied approaches to the tesehing of mathe-

matics to academically talented students with a number of classes for each pro-

gram.

Related Research and R'eview
of the Literature

The out-pouring of mathemstics curriculum materials during the 1950's
elicited two kinds of responses: one, "wait-and-see" and the other, "any-change-
1s-a-good-one." Some educators sought "convincing" evidence before making
changes in thelr schools. Others mede changes and looked for support for their
choice. Both approaches indicate a need for studies regarding the appropriate-
ness of suggested curriculum revisions (whether based on contemporary mathematical
thought or rearrengement of traditionsl content), as comparisons between and
among programs are few. This 18 especially true with respect to programs for the
academically talented.

A thorough search of the literature dealing with mathematics education and

the academically talent- . .eceded the initiation of the Cheltenham Study. Much

of the literature is exhortative without serious analysis of the factors involved

in meking adequate provisions for the talented. Some consists of surveys of




programs and "promising practices.” The body of research and exwerimentstion

is not extensive.

Surveys of Progrems and Provisions

McWilliems end Brown (1957) descrived the provisions for mathematics
education for superior junior high school pupils made in some 80 schools visited
by the senrior author. Class and out-of-class activities, special classes,
acceleration, and resource materiels were described as illustrative of provisions
found. The findings from extensive surveys of provisions for teaching repid
learners in Junior, senior and four-year high schools were reported by Jewett
and Hull (1954) ard by Frain (1956). The former surveyed public schools; the
latter, Catholic schools. Multitrack programs and individvalized instructicn
were described as the most widely used practices tut no evaluation was made of
the effectiveness of any of the administrative or instructicnesl modifications
included in either publication.

Bryan (1960) prepared a questionnaire to which 124 seventh and eighth
grade teachers of mathematics responded. From ar analysis of the responses and
a study of the professional literature, Bryan suggested an accelerated mathematics
program for glfted students which centered around concepts of number, symbolism,
measurement and approximation, statistics and functions. She proposed their
completing the first half of the ninth year by the end of the eighth grade.
Roach (1958) studied the mathematics and science programs for gifted Indiana
secondary school students and found that 95 per cent of the 91 cchools which
responded to his questionnaire used enrichment as the chief method of providing
for gifted students. Sixty-seven per cent of the schools practiced homogeneous.

grouping in mathematics for the gifted.
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Other surveys focusing specifically on mathematics programs for the gifted
have been reported by Baumgartner (1953), Brinkmann (195%), end Gordon (1955).
The National Council of Teachers of Msthematics (Cance, 1955) and the National
Education Association's Project in Academically Talented Students (Hlavaty, 1959)
both issued detailed reporte on program provisions for mathematics for the
gifted. Both pamphlets contained descriptions of existing courses and proposals
for improvement of programs but included no experimental findings. Blank (1964)
reported a survey concerning content of advanced mathematics curricula.

Enrichmant and Acceleration in Mathematics for Talented Junior High School
Students

Curriculum developers suggest two learning "paces" for telented junior
high school students -- acceleration or normel progrees with enrichment. Usually
enrichment is considered an addition to the normal program of studies, a
broadening and deepening of learning experiences. Acceleretion, on the other
hand, connotes the movement of students through a program of studles at earlier
years or in less time than average students take. In practice, enrichment in
mathematics usuglly means additional problems, reports, or reading; while accel-
eration may mean algebra in the eighth grade or an advanced course at the senior
éiass level, Both approaches are widely used with talented junior high school
students.

A few studies have reported the results of experiments in which gifted
students have been in enriched programs. Lessinger and Seagoe (1956) designed,
tested and eveluated an enriched geometry program for gifted students. Six
enrichment units were developed and taught to an experimental group of able
youngsters in addition to the regular course. The same teacher taught the

regular geometry course without the enrichment units to a control group. The
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experimental class showed a better grasp of the subject matter, acquired greater
understanding of mathematics in general, were able to apply mathematics princi-
ples and insights better, showed more originality and creativity. However, the
experimental group did not do better than the control in assimilating new mathe-
matics materials,

An enrichment program in four classes of 95 selected students was studied by
Loug (1958). In two classes, the talented pupils served as group leaders, gave
special reports and projects, and presented new topics and meterials. In all
four classes, the same teacher taught the same topics and gave the same assign-
ments and tests. In the two experimental classes which had the enriched program,
both the talented and nontalented group surpassed the control groups in both
achievement and attitude. Dorris (1963) used a specially planned program of
traditionsl mathematics plus units from contemporery mathematics and found the
program better suited for high ability groups than lower.

Elder (1957) and Devine (1960) described seminars as & means of enriching
mathematics for gifted students at the junior and seniocr high schools. Alter-
native courses for a twelfth-grade mathematics program for able girls were
developed and tested by Lewton (1960). A course in mathematical analysis seemed
most desirable on criteria developed by Lawton who incorporated seminar work
and individual projects into the program.

After two years of experience with seventh graders in central New York state
schools Davis (1960) concluded that seventh graders seemed able to learn algebra,
The results of an informal study were reported by Wells (1958) in which the
achievement of capable students in an eighth-grade algebr= class was compared with
that of ninth-grade students taking a similar course. The able students achieved

as well or better than the ninth-grade control class.

7




T~

Culbertson, (1961) studying an accelerated program 1 algebra, science,
reading and vocabulary, reported that groups covering a three-year program of
studies in two years were as successful in algebra and reading but somewhat less
successful in science and vocebulary as non-accelerated students. In general,
achievement scores favored acceleration, Lang (1962) assessed pupil achievement
and pupil, parent, teacher and administrator attitudes in accelerated and non-
accelerated classes in & three-year study and found that all measures Pavored
an accelerated mathematics program. However, a 40% attrition of students over
the three years pointed up problems of initial identification and selection for
accelerated programs.  Strand (1962) studied the effects of supplemental in-
struction (15 minutes, twice per week for six weeks) in the form of units on
sets, mumber bases, and comparison of additior in four different numeration
systems., He Pfound that the experimental group (26 eighth graders) compared
favorably with the control class (15 eighth graders) who spent equal time on
traditionsl mathematics.

In a study involving 66 eighth-graders and 62 ninth-graders enrolled in a
beginning algebra course, ILawson (1961) found that the eighth-graders achieved
significantly higher scores than did the ninth-grade pupils. All pupils were
academically able, The clagses were divided in two on the basis of I.Q., arith-
metic achlievement, and teacher recommendation. There were no significant
differences in achievement gains between the upper and lower ability groups.

From a longltudinal study of the effects of acceleration and enrichment
programs on attitudes of pupils in eighth grade mathematics and ninth grade
algebra, Ray (1961) reported that the attitudes of accelerated students were more
positive than those of students who had participated in enriched courses.

Passow, Goldberg, and Link (1961) reported ¢ &t the end of a three-year experimental

program for gifted Jjunior high school pupils, attitudes toward mathematics in
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general and toward the pupll's owm mathematical ability increased more in the
accelerated classes {whether traditional or contemporary) then in classes which
followed a non-accelerated traditional curriculum or even a program "enriched"

by the addition of various units from contemporary methematics,

Mathematics for the Talented Student

Writers sometimes cause confusion by speaking of mathematics programs for
the academically talented student in the same terms as they do about programs
for the mathematically talented student. "Academically talented" students include
all those who will eventually specialize in the arts, sciences, business, the
various professions, as well as in technology. '"Mathematically talented" students
are those academically telented students whose greatest proficieﬁby lies in
mathematics.

The age at which successful mathematiciens become engaged in mathematics
varies, but the majority seem to have mede their choice early. ILloyd (1953)
referring to a Swiss survey of O3 mathematicaians, relates that all 93 had been
coomitted to their life’s work by the age of 26, all but four of them by the age
of 18, and the vast majority before the age of 15, the age at which students
leave American Junior high schools. Little attention is given in the literature
in formulating an operational definition of "mathematicelly talented.” There
appears to be a high, positive relationship between reading ability and cuccess
in mathematics courses. Such success is, of course, also related to IQ or
general intellectual ability. Certain speciel qualitites, such as those listed
by Fehr (195%) -- high level abstract thinking, intellectual curiosity, persistent
goal-directed behavior, virtuosity in mathemat.2s often gained through individual
study -- are often exhibited by successful mathematics students. While Guilford

(1961) has identified specific components of intelligence which are essential




for creative work in mathematics, these compo: :nts apparently enter into creative
efforts in other areas of knowledge 2s well. The identification of the poten-
tially outstanding mathematics student is based on limited information.

Most programs in mathematics for talented students rely heavily upon
identiflcation procedures based on intelligence, reading, mathematical aptitude,
soclo-economic status, teacher appraisal, and pupil interest. In his study of ;
high school seniors, Jordan (196l) found that between 38.9% and 62.4% of the
criterion variance could be explained by IQ and socio-economic status.

Hegstrom (1963) reported that another 16% of the criterion variance may be
accounted for by other variables used in selection suchk as teacher appraisale

past nchievement, pupil interest and mathematical aptitude. Perhaps the re-
stricted range of intelligence, the selection tests, and te evaluative crit.r.a
used by Hegstrom ancount for the small amount of variance he obtained.

Fitzgerald (1¢63) concluded, after studying fifth, seventh, and ninth grade
mathematics students, that "the ability of a child to learn mathematics is a
unique characteristic of the child just as are height, reading skil:, and
chronological ege." At the present time there is no simple measure or combination
of measures which will allow wholly reliable prediction of mathematical ebility. |

In the abserce of specific guides, what to teach academically talented stu-
dents after identifying them is still a aifficult decision. Johnson (1953)
suggested that the most prectical and the easiest thing for schools to do for {
academically talented students in mathematics is to make differentiated assign-
ments., Asrignment différentiation may involve additional study, researqh oppor-
tunities or accelerated coverage. Hartung (1953) points out that we have no
evidence that what bright students are taught is "the best for them at their level
of advancement, nor that other students of lower ability could succeed with the

same sort of work.,"
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There are many questions concerning the appropriateness of the vatrious
current mathematics programs for academically talented students. Klausmeier
(1959) found that 1) retention of material learned is the same for low, high,
and average ability groups if the mathematicéi‘tésks are pu: at the learner's
achievement level; 2) the within-pupil variance in achievement is the same for
all ability groups; and 3) curriculum programs are typically oriented to average
intellectual groups. Identification of talented students would enhance the
efficiency of acquiring mathematical knowledge by "at least one grade level and
possibly two for high IQ children by the end of the fifth grade."

A variety of practices designed to meet the needs of academically talented

Junior high school youngsters are found in the literature. Rudnick (1962) found

that most provide for algebra in grade eight instead of grade nine, with analy-
tics and calculus or statistics taking the place of former senior class offerings.
Meny studies show that algebra in the elghth grade is both possible and practical.
Rosskopf (1958, 1961) does not agree with this type of provision for academically
talented students, maintaining that an emphasis on mathematical structure, pre-
cision of language, work with concepts of equality and inequality, and the
nature of proof are more appropriate learning experiences than traditional
algebra.

Investigatore have explored the possibility of using Joplin-type plans
where ability groups, regardless of chronological age receive instruction to-
gether (Davis and Tracy, 1963); television imstruction (Rollins et al, 1963);
grouping procedures (Keaveny, 1959; Cawelti, 1962); and self-instruction designed
to provide enricbment, (Payne 1958). Either no evaluetion or inconclusive

evidence has »een presented in testing the merits of the various suggestions.

Attitudinal changes have been investigated by Iyda and Morse (1963) and by

Ellingson (1962). Both studies show that change in attitudes toward mathematics
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correlate with achievement and method of instruction. Ellingson reported that
attitude scores were better predictors of performance in mathematics in high

school as measured by the Iowa Tests of Educational Development than teacher

Judgment or initial scores from & similar battery of Iowa Tests administered
in the sixth grade.

In studies of various groupirg patterns, i.e. homogeneously grouped versus
heterogeneously grouped classes, Mehler (1961), Mulhern (1960) and Becker (1963)

found no differences in mathematical achievement, but none of the investigators

noted differentiation in subject-matter content offered students in the various 1
grouping patterns. As in other studies, grouping pattern has little effect on
the achievement of academically talented youth unless accompanied by differen-
tiation in content or pace or materials.
Proposals of » more or less specific nature for improving mathematics
progrems for talented students have been advanced by Ahrendt (1953), Fehr (1959),
Glennon (1957), Hartung (1953), Keaveny (1959), Iepino (1956), Lloyd (1953) and
Rees (1953).

ggecific Efforts to Provide for the Mathematically Talented: Local Programs,
umer iustitutes and seminars

Two additional types of provisions provide mathematically talented junior
and senior high school youth with experiences beyond those found in the regular
school program. One consists of =2xtra classes outside or after school, Seturday
or evenling seminars. These are generally supported locally. The other consists
of summer institutes held on college and university campuses, often encoureged
and supported through funds from the National Science Foundation, private cor-
porations, or foundations. In selecting students for such programs preference
is ususlly gilven to those who are finishing the eleventh and twelfth grade. This

criterion for selection stems in part from the fact that college personnel
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employed to teach the courses may be more comfortable with an age group ekin to
regular college students. The usual curficulé offerings lnclude set theory,
enalysis, symbolic logic, computer mathematics, and mathematical research. In
bbéﬁ fypes of progranms guest lecturers are used.

o Relatively few insijutions and seminars include junior high school students.
Assunption Preparatory School, Vorcester, Masse:zktusetts (Van der Linden, 1962)
and Rollins College, Winter Park, Florida (Wavell, 1962) are two schools which
accept thirteen year old students. During the summers of 1662-lI, Teachers
College, Columbia University contucted a speclal summer pr-gram for highly
k gifted pupils who had completed the sixth grade. A portion of the program each
sumer was devoted to work in advanced mathematics.

Iwo programs open to talented Junior kigh school students were found at
Iowa Teachers College Leboratory School (Nielson, 1959) and at Illinois Normal

State University (Flagg, 1961). The Iowa summer institute for bright ninth
graders offered instruction in set theory, relations and functions, analysis of
the plane, logarithms and slide rule, lirear programming, probability and statis-
g tics. Illinois Normal made provisions through the acedemic year as well as in
the surmer months for bright junior high school students.

Most school programs emphasize acceleration of students into algebra at the
eighth grade level, and this pattern remains tne predominant one in curriculum

design. When Baker (1962) surveyed the Michigan school systems to determine

which kinds of provisions were being made for the mathematically talented yourg-
sters of junior high school age, only 18% of the schools reported any special pro-

visions at all. However, the 18% of schools which reported special programs

enroll approximately one-third of the State's school population. Thus, at best,

only about one-third of those who might be eligible have a clance to participate.

BoLh enrielmeni, and acceleration are practiced in the Michigan schools, with
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acceleration into algebra in grade eight the more common procedure.

Studies Involving Contemporary Mathematics Programs

Few studies have been reported which contrast contemporary with traditional
progrems. One study compared UICSM with SMSG; three studies contrasted achieve-
ment in UICSM classes with that made in traeditional classes; a few have compared
SMSG programs with traditional progrems. Several SMSG studies were reported from
evaluations at the Minnesota National Laboratory.

In & study of seventh and eighth jyrade students who attended SMSG classes
for two years, Ziebarth (1963) found no difference between mean achievement of
SMSG students and that of comparable students who followed traditionsl programs,

as measured by the "Quantitative Thinking Test" of the Iowa Tests of Educational

Development. However, significant differences in favor of the traditional pro-

gram were obtained on the "Fundamental Operations Test" of the Iowa Every-Pupil

Test of Besic Skills., Kraft (1962) evaluated the achievements of 92 classes,

grades 9-12, using SMSG materials. On test-retest forms of STEP Mathematics the
SMSG students did as well or better than did students nationwide.

No differences in student achievement were found by Smiff(1962) who compared
pupils who had one year of SMSG with pupils who followed a traditional progran.

Using scores from STEP-Mathematics and COOP-Mathematics tests, he also reported

finding no sex differences in achievement and no differences in pupil achievement
attributable. to teacher training, including attendance at summer institutes. In

matched classes using SMSG raterials, some of which had self-selection activities
one or two days per week and others which had no sﬁch self-selection activities,

Ebeid (196&) found no differences in achievement between the two groups although

he did note improved attitudes in the experimental classes (self-selection

activities) compared with those of the control classes.
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In a study involving 623 pupils in grades five and eight ccmparing SMSG and
traditional classes, Phelps (1963) found differences on the Dutton Attitude Scale.

Fifth-grade SMSG pupils had better attitudes thah their "traditional counterparts;
similer differences were not found at the eighth grade. SMSG program demands

for rigor ard precision of language aspperently did not have & negative effect on
attitudes toward methematics. Phelps also found a positive relationship between
SMSG students® achievement scores and scores on measures of ability to think

"creatively." In fact, he found that SMSG students at both grade levels scored

significently higher than traditional students on & Uses for Things Test (an
instrument which calls for naming as meny uses of two common objects as one can
in three minutes). According to Phelps, students with higher IQ's tended to
make higher scores on the "uses" or creativity sub-test.

In a comparison of SMSG and traditional classes from grade seven through
ten, Williams and Shuff (1963) found that when intelligence was held constant,
significant (.05 level) achievement differences on STEP tests favored the SMSG
classes in the tenth grade only. For the eighth grade, scores tended to favor tke
traditional students. —

Pate (196&) compared transactional patterns in SMSG and traditional classes.
SMSG teachers used a higher proportion of divergent questions, spent more time
elaborating on lessons, and nad more interaction with pupils than did traditionsl
teachers, Traditional teachers used more cognitive-memory operations. However,
ever though there was greater rigidity in the traditional classes, sufficient
freedom existed to allow for pupil-pupil interaction.

Nelson (1962) gstudied the effects of varied textbook presentations on the
mathematics achievement of high sbiliity junior high school students (285 seventh
and 460 ninth graders) in 1l schools. One experimental class of each pair used
the SMSG R text (for college-capable) and the other uged the SMSG M text (same
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topics but simplified for slower learners). He found that except for the veﬁy
highept achiev:rs, the M texts tended to facllitate leerning of mathematics for
all high-ability students.

In seeking evidence concerning SMSG student performance on Educational
Testing Services tests of traditional mathematical skills, Payette (1961) studied
samples of seventh, ninth, tenth, eleventh and twelfth grede pupils both in SMSG
and in treditional classes. On the basis of various anslyses performed, he
Pound that: 1) "students exposed to conventional mathematics have neither a pro-
nounced nor a consistent advantage over students exposed to SMSG mathematics with
respect to the learning of traditional mathematicsl skill;" 2) with respect to
developed mathematical ability beyond that developed in traditional programs,
"SMSG showed consistent extensions of developed mathematical ebility;" and 3)
that students at all levels of aptitude "can learn considerable segments of
SMSG materials,”

Rosenblum (1961) evalﬁating achievement in SMSG classes at the Minnesota
National Leboratory, found that with ability. level held constant, SMSG students
did as well as other students., In seventh grade evaluations, SMSG pupils in
seven of thirteen classes gecored significantly higher on post-tests than their
peers in traditional programs. Four other SMSG classes scored higher, but not
significantly higher, than their control classes. The two control classes with
higher means than their SMSG counterparts were not statistically different from
the weans of the two SMSG classes. However, differences in scores on retention
tests between SMSG and "traditional" pupils were not significant, although SMSG
mean class scores s$till remained higher. Comparisons done at the Minnesota
National ILeboratory in grades other than seventh grade were inconclusive, although

SMSG student performance generally was higher thsn traditional student performance.
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When the achievement scores of the top 20% of seventh grade students in
SMSG and non-SMSG classes were compared by Mikkelson (1961) no differences were

found between the groups in achievement as measured by both STEP and California

Arithmetic Reasoning and Arithmetic Fundamental tests.

Loman (1961) studied the effectiveness of UICSM algebra and traditional
'algebra curricula with two middle-track ni;th-grade clasgses of a three-tirack
program. A statistiéally significant difference in favor of the UICSM group was
obtained in the upper one-third ability level on the tests of understanding of
basic mathematical concepts. No real differences were found at the middle or
lower-third of intellignece. Nor were there any apparent differences in achieve-
ment of mathematical ability at any level of intelligence.,

In comparing the achievement of approximately 1700 superior pupils in
UICSM first year algebra classes with 700 pupils in "traditional” Pirst year
algebra classes, Tatsuoka and Easlcy (1963) found that pupils in both UICSM
eighth- and ninth-grade clesses performed significantly better on Cooperative

Algebra Test (Elementary), Forms T, X, and Y. These tests measure traditional

mathematical content. Since pupil aptitude was not the same for all groups in
the study, an analysis of covariance was performed which equated all pupils’

scholastic ability as measured by Differential Aptitude - Verbal Reasoning and

Differential Aptitude - Numerical Ability. Both UICSM groups performed signifi-

cantly better then non-UICEM pupiis. When Tatsuoka and Easle& compared eighth

grade mean achievement with ninth grade means, they found eighth grade pupils
did significantly better than ninth grade pupils, where both groups had studied
UICSM materials, After removing the higher-scoring eighth grade sample, the
ninth grade UICSM scores were wtill significantly higher than ninth grade
traditional scores. The investigators concluded that UICSM material was adequate {

in preparing superior students to cope not only with UICSM tests but also witl
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conventionel tests.

In another UICSM investigation Tatsuoka and Comley (1964), using & matched-
palrs design, compared the achievement of UICSM Ffirst year algebra students with
non-UICSM first year algebra students in the Inglewood, California schools., The

Cooperative Flementary Algebra Test and the Cooperative Algebra I Test were used

to assess "superior" pupil achievement in both eighth- and ninth-grade algebra
classes in the study. Pupil-related variable considered in the covariate analysis

of the two criterion scores were pupil assessments on SCAT-Verbal, SCAT-Quanti-

tetive, California Algebra Aptitvde Test, STEP-Mathematics, and pupil sex.

Teacher ratings made by & teacher's principal were also included in the analysis.
Although UICSM student means were higher than those of the controls, the adjusted
means which took into consideration all varisbles used in the analysis, were not
significantly different. However, when the teacher rating score was excluded
from the analysls, the UICSM means were significantly higher than the control
group means. Tatsuoka and Comley suggested that the superior performasnce of

UICSM pupils may be due to superior teachers.

EE Conclusion

From the number of reports issuing from school systems, it is evident that
more and more effort is being made to provide for able students in mathematics.
, The questions of what should be the nature of mathematics for the talented and
what kind of special provisions should be made have not been adequately explored
experimentally at any educational level, What research has been done is quite
limited, often testing one modificatioﬁ.against a traditional program for s
brief time. The Cheltenham Study compared several approaches over a three.year
period. However, only one teacher and one class followed each pattern. This

present study field tested larger numbers of students and teachers with more

18




; varied approaches to the mathematics programs for talented Junior high school

pupils,

Purpose of the Study

The two purposes of this demonstration-research study were:
1. To assess differential outcomes of various approaches to teaching

uathematics to academically talented junior high schoois.

-

1 2. To develop guidelines for content and procedural selection in junior

high school mathemstics.
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CHAPTER Il

Design of the Study

The Talented Youth Project (TYP) Mathematics Study was designed as a four=
year, nine-months study to compare the effectiveness of various curriculum
patterns and practices in mathematics education currently used with academically
talented students in junlor high schools. From the many programs available in
1961, only a few of fhe most widely used and apparently intrinsically different
were included. The study did not purport to assess all mathematics programs

available to school systems,

Initiation of the Study

In September 1961, more than 100 questionnaires asking for information
about classes, school organization and mathematics programs were sent to all
members of the Metropolitan School Study Council, to other selected schools in
the metropolitan New York area and to two systems in the Philadelphia area which
had indicated interest in or had reported special provisions in mathematics for
academically talented students at the junior high school level,

The questionnaire asked for information about (1) the number of incoming
seventh graders for 1962063 who might meet the criteria of IQ 120 or higher and
two or uore yexrs acceleration in reading and mothematics achievement; (2) the
kinds of mathematics programs presently used (including ULCSM, SMCSG, algebra in
the eighith grade, etc.); (3) the number of teachers trained for special mathe~
matics programs (including surmer institutes); presea* provisious for inservice

training; and (4) intcrest in exploring further the possibilities for cooperating




in the study. A letter descriting the project accompanied the questionnaire.
Those school systems which indicated an interest were invited to a meeting
to discuss the project, Tweaty-eight school eystems sent one or more representa-
tives to a meeting at which the project was explained in detail, the siternative
kinds of programs presented and the requivements for participation made clear,
Each school system which expressed willingness to participate was asked to make
a firm cormitment to keep classes intact, as far as possible, for the full three
years and to keep these classes in the same curriculum pattern or course of study
for the duration of the study. The school representatives were asked to indicate
the kind of mathemetics classes they would be willing to organize for September
1962 and to discuss this with the school administrators. In some instances, the
investigators visited schools t; discuss cooperaticn with staff and administrators.,
By July 1962, 20 school systems had committed themselves to furnish gt least

43 classes, This number was increased by the fall to a total of 25 school systems,

35 schools, and 51 classes,

The Program Variables

Three basic programs of instruction were selected: 1) a "standard"' curricue
lum found in most commercial textbooks, 2) the School Mathematics Study Group
(SMSG) curriculum printed in "model textbook" form, and 3) units from the
University of Illinois Committee on School Mathematics (UICSM or Illinois) which
were available to schools whose teachers had teen exposed to the required in-
service training. Adequate materials were available in all three of these basic
curricula for students to pursue during the subsequent years of high school; all
three basic programs were adaptable to modification for gifted population by

acceleration or by enrichment. Each of the three programs was distinguishable
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either by its inherent content, the age of students at whom the content was
aimed, or the teaching methodology implicitly or explicitiy involvad. For

example, UICSM's First Course, intended for average ninth grade students,

encourages as the teaching method a type of discovery called "noneverbal .
awareness." To a lesser degree, this approach is pregent in the SMSG materials
and is absent from most commercial textbooks written before 1957,

The program variables are presented in Table 2«1,

.- Table 2-1

Program Variables in the TYP Mathematics Study

TEacher-Learniqg_Paces

Content Enriched . Accelerated

Standard Standard<Enriched StandardeAccelerated

Contemporary SMSG=Normal SMSG-Accelerated
UICSM-8
UICSM=7

The programs .selected were presumably differentiated on two dimensions:
content -= sgtandard or contemporary -~ and by teéching-learning pacew-enrichad
or accelerated, Thus, each cell in the design could be identified by both the
content and the teachingelearning pace used,

The terms in Table 2-1 are used as follows:

Standard = refers to programs which utilize mathematical content found
%n textbooks prior to 1957, charactertzed'by an emphasis on arithmetic proccsses
and social application problems in Grades 7 and 8 and a course in elementary

algebra taught by the demonstrative method at @rade 9,




Contemporary - applies to course ga.tetuls developed by special
committees or commissiong since 1952 for the purpose of updating mathematical
content and improving teaéhing metho&élog&. These are programs usually referred
to as "new" mathematics, |

Normal = refers to a teachingelearning pace which limits presentation
of material designed for a grade ievel to that grade level, For example, in
seventh grade no eighth or ninth grade material woéld be included for any
student, However,.it allows for the addition of material outside the standard
sequence or moze intensive study of some aspects of ;ﬁe material.

Accelersted = refers to a teaching-learning pace which allows for
either 1) moving through a given tequence in less time than usual, e.g.,
completing two years' work ir. one year or 2) beginning a given sequence at a
grade level lower than the one for which the material was intended, e,g, starting
algebra in grade sevea or eight instead of grade nine,

Eerichmont « refers either to content outs’de the regular sequence
added tc the standard textbook york, as in the Standard Enriched Program, or

to depth study of particular aspects of the standerd sequence, as in the

SM3G=-Normal Program.
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Description of the Programs

a. Standard-Enriched Program == In the first two years, these classes followed
the content found in most coumercial textbooks for seventh and eighth grade
arithmetic, respectively, and in grade nine, went on to firsteyear algebra,

Tbe courses were "enriched" by the addition of four units in seventh grade,
four in eighth, and three in ninth, The nature of the enrichment units can

be illustrated by the four taught in the seventh grade:

Unit I. The Beginning of Numbers == an historical overview of man's
development of systems for counting; number: systems whose base is other than
ten; games such as "Nim" or making "nomographs" for calculating in base five
and base two, to develop concepts of numerstion system structure,

Unit II. Introduction to Mathematical Structure = commutative, associa~
tive and distributive properties of numbers using addition and multiplication
operations; identity elements for addition and multiplication; proofs of number
statements using the basic principles of number operations as axioms; modular
arithmetic; the property of closure.

Unit III. Exploration and Instruction == prime and composite numbers;
divisibility rules for 2, 3, 4, 5, 9 and 10; factorization = greatest common
divisor and least common multiple,

Unit IV, Mensuration == pumber intervals and significant numbers; rounding,
rounding errors and relative errors.

b. StandardeAccelerated Program == In the first year these classes completed
the standard seventh and eighth grade content, omitting eighth grade material
which duplicated or reviewed seventh grade topics, This allowed teachers time
to present "directed" or signed numbers and their four mathematical operations

(addition, subtraction, multiplication and division), as well as the solution
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of linear equations with one and two unknowns. All conteqt was derived érom
standard, ccmmercial textbooks and no "enrichment" units were added, Ali of
these classes completed the first year of algebra in the eighth grade, At this
point, problems in art;culation with the high school.program resulted in some
of the classeé continuing into plane geometry and one class into second=year
algebra (as originally intended).‘ A nu;ber of classes were fo?ced to withd;;w
from the study entirely,

c. SMSG~Normal =-=- fhése classes followed the SMSG materials as przsented in

the available texts, proceeding at the pzce intended by the authors, This
program emphasizes a "gpiraling" technique of.preseqtation of its content rather
than a particular methodology of teaching.. Sevenfh‘;nd eighth grade SMSG mater-
ials contain elements of the entire junior and senior high school sequence;

the role of definition, abstract conetps, precision in vocabulary, and experi=
mentation in mathematical thought. Thus, the content for grades seven and eight
_ contains a sound, intuitive basis for later algebra and gecmetry courses.

SMSG content for the junior high school years parallels the material related to
the properties and priaciples of numeration systems in UICSM Units I, II and
ITI. However, SMSG extends its coverage of numeration systems beyond the
systems of real numbers and their isomorphic relation to arithmetic numbers,
Through a study of systems whose bases are other than ten, the aatural or .
counting numbers, the rational numbers, and modular arithmetic, students observe,
the students observe, generalize, and use the principles and properties of the

real numbers, 1In addition, and more extensively than UIC3M, SMSG texts present

topics in metric and non~metric geometry,
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d. SMSGeAccelerated -~ These classes were accelerated through the stindard
SMSG Program, In the course of the three junior high school years, the students
covered a four year sequence, They were exposed to such topics as negative
numbera; number sentences, the solution of equations with one and two unknowns,
congruency of triangles, Pythagorean property of right triangles, selected
topics from solid geometry, measurement of volume and surfaca areas, decimal
gystem of numeration, scientific notation, the use of.exponents, permutations,
combinations and basic probability theo:y. |

€, UICSMw7 =« This program, designed for average ninth graders, was begun two
years earlier than normal, In general, the program stresses a "discovery'" method,
and much time and attention was devoted to exploring differences between number
and numeral, developing the essential principles which govern the operations cf
arithmetic numbers, and using new descriptive language to express mathematical
ideas in order to help students acquire the concepts and manipylative skills
necegsary for the further study of mathematics. The classes in this program
completed Units I, II, IIT, IV, VIIL, and V.

f. UICSM=8 ==~ These classes followed essentially the same program as did the
SMSG=Accelerated during the seventh grade, They then began the ninth grade
UICSM Program in eighth grade - a year earlier than is normal and completed

Units I, II, III, IV,
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A Summary of Differences and Similarities Among Programs,

Some coateat was comuon to all the programs, especially in the area r.f
number concepts and the four fundamental arithmetic operations. However,
while both standard courses emphasized “social utility" of mathematics, the
contemporary courses {SMSC and 'UICSM) emphasized the "st.ucture" of mathematics,
Both contemporary courses gave instruction, although to varying degrees, im both
metric and non-metric geometry using language derived from set theory; the two
standard courses paid less attention to language precision and pupils proceeded
directly to solve probleme based on algorithms or models found in their
textbooks,

UTCSM program content, using a "non=verbal awareness method of discovery",
difiered in teaching methodology from the others. Although Standard-Enriched
units included basic ideas covered in the SMSG and UICSM texts, the depth of
presentation, the number and variety of experiences affoided pupils, and the
time pupils spent studying them weve considerably less.

Material available to teachers for assistance in classroom presentation
varied, SMSG teachers had extensive materials upon which to rely; UICSM
teachers had inserts in their eﬂitioné of the textbooks which served aeg ‘eacher
aids, In addition, most of them had participated in the extended training
program at the University of Tiiimois. Standard-Enriched teachers only had
outlines and sample problams for their "enrichment" units; StandardeAccelerated

teachers relied solely on their texts, experience and tralosing,
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Population Selection

In order to minimize individual teacher effect, at lecast five classes

| were sought for each of the six programs, The number of teachers and classes
actually participating at the stert of éhe study are shown by program in
Tabie 2-2, Some teachers taught two classes; but no teacher taught in more

than one kind of program, !

Table 2=2 1

Number of School Systems, Schools, 1
Teachexrs, .and -Classes in Bach of Six Mathematics Programs
| at the Beginning of the Study. -

No. of No. of No. of No. of

Program Systems Schools Teachers Classes «
| StandardeEnriched . 2 7 10 14
Standard~-Accelerated 7 7 8 10
SMSG=Normal 4 5 7 8
SMSG=Accelerated 6 6 6 6
UICSM=8 v 4 6 7 8
i UICSH=7? 2 . 4 5 5
Total 25 35 43 51

3 SMSGe-Accelerated and UICSM«8 Teachers had in-service courses
together during the first year since both groups were pursuing
comparable programs for the seventh grade,

Nine inegservice meetings were conducted during the spring semester before

the study oegan, Some teschers attended only one session; others, two ineservice

sessious, At these segsions, the study was explasined and the appropriate

mathematics programs were discussed, including examination of materials, content,

techniques and sequence, Ineservice meetings were continued throughout the

Q
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study with a total of 25 sessions during the seventh grade, 23 during the
eighth'grade, and 1Q,dpring the ninth grade,

.The pufpose of the in-service program was twofold: 1) to insure that
teachers understood what was expected of them in teaching the content prescribed
for theilr particular program by instructing them in mathematical conteut and
method and 2) to coordiuate certain administrative details such as maintaining
the teaching=learning pace desired and developing teacher~made tests,

The following consultants taught in the inwservice courses:

Standard Enrichgd: Leonard Simon =« Curriculum Consultant in Mathematics for

the Bureau of Curriculum Research, New York City Public Schools, Dr. Simon

had served as instructor in several National Science Foundation summer institutes
and had consulted with writing groups at Eugene, Oregon, He wrote or seiected
the enrichment units for the program and instructed the teachers in their use,

SMSG=Normal and SMSG~Accelerated (UICSM=8, Grade 7): Harry Ruderman =

Chairman of the Mathematics Department at Hunter College High School, New York
City, and Director of the SMSG film series. Dr, Ruderman was actively‘involved
in shaping the SMSG Program,

UICSM=8 (in Grades 8 & 9) and UICSM-7: Arnold Peterson - 'Chairman of the

Mathematics Department at the Pascack Valley Regional Righ Schodl, New Jersey.
Mr, Peterson was actively involved with the UICSM program, serving both as one
of the writerg and as an instructor in UICSM curriculum at the University of
Illiﬁoig ané.at Wayne State University,

Standard Accelerated: Miriam Goldberz and A. Harry Passow, Research

Associates, and Robert D, Neill and Jelm P. Downes (both Mathematics majors),

Research Agsistants, at the Horace Mann-Lincoln Institute,
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Criteria for Selection of Pupils.
As indicated earlier, the selection of pupils involved thé¢ following:

1) intelligence test scores, 2) reading achievement, and 3) mati.cmatics achieve=
ment, To be included in the study, pupils had to have a minimum IQ of 120 as

measured by the Lorge=Thorndike Verbal Intellipence Test, and reading and mathe-

matics achievement scores at least one-andea~half years above grade placement

as measured by the STEP Tests, Form 3, at the end of Grade 6, Students whose

converted STEP=-Reading and STEP-Mathematics scores fell at or above the fiftieth

percentile on the basis of eighth grade norms were eligible,
Approximately 2,500 sixth érade students in all the participating schools
other than New York City were tested in the Spring of 1962. The total of

7,785 tests hdministered inciuded 2,556 Lorge Thorndike Verbal Intelligence

Tests, 2,387 STEP Reading Tests and 2,389 STEP Mathematics Tests, The New York

City pupils, who were selected from those who qualified for the three=year
Special Progress Program, were not 'prestested" until they were enrolled in
their seventh grade Special Progress classes the following Fall, The selected
population totaled 1,520 students. Normal attrition reduced to 1; 477 the
number of pupils who completed the seventh grade, The number of classes and
the number of pupils participating in each of the six programs at the ead of
the seventh grade (June, 1963) is given in Table 2«3,

During the first year (seventh grade) some students were added to the
experimental classes by their schools. Where possible, complete pre~test data
were gathered on these pupils, Only where data were available to indicate

that they met:all the criteria wewe these students included in the analyses.
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Table 2=3

. Means and Standard Deviations of Initial Scores on Lorge-
Thorndike Verhal Intelligence Teat, STEP=Reading and STEP=Mathew
matics Tests of Pupils Who Completed Grade 7 in
Each of Six Mathematics Programs.

——

Means and Standard Deviations for Tests

1-T_IQ _ STEP-Reading STEP-Math

No, of No, of

Programs | Classes Pupiis Mean  S.D, Mean S.D. “‘Mean_ S,D.
Standard-Enriched 14 465 125,72 9.43 49,92 6.02 29.60 5; 67
StandardeAccelerated 10 279 - 132.,63. 8.78 52,09 6.11 32,97 5.37
SMSG=Normal 8 213 131,87 9.06 52,26 5.61 32,88 5.53
SMSG=Accelerated 6 165 1)3.64 7,34 53,28 5,15 33.30 4.70
ULCSM=-8 8 212 130,64 8.13 51,27 5,71 32,36 5.9%6
UICSM~7 5 143 130,70 7.40 52,20 5.73 32,17 5.34
Total 51 1477 129,92 9.1;5 51.46 5.92 31,78 5.68

Although the average écores on the intelligence, reading and mathematics
tests in each of the six programs fell within the expected ranges, individual
class means differed both across all six progfan;s and within each program.

The mean verbal intelligence score as measured by the Lorge-Thorndike Verbal

Intelligence Test, for the population was 129,92, Program means ranged from

I.Q‘ 125,72 in the Standard-Enriched Program to IQ 133,64 in the SMSG~Accelerated
Program., After combining the SMSG-Accelerated classes and the UICSM=8 classes
since both were following the same program in the seventh grade, the range of
program IQ means extended from 125.72 to 132,63. For the seventh grade analyses

the SMSG-Accelersted and UICSM~8 classes were treated as a single "program.'
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Using raw scores, the mean reading achievement, as mzasured by STEP-Reading,

form 3A, for the total population was 51.46, a score which placed a pupil within
the 85-96 percentile band on eighth grade norms. The lowest classrcom mean raw
score for reading, 40.00, placed a pupil in the 53«72 percentile band on eighth
;rade norms.

The mean raw score in arithmetic for the total population, as measured by

>TEP=Mathematics, Form 3A, was 31,78, This score fell within the 84«93 percentile
»and of eighth grade norms. The lowest classroom mean score of 29.60 fell within
he 50-74 percentile band in the eighth grade table of norms.

As pointed out earlier, pupils in the Standard-Enriched Program from New
fork City Special Progress Classes were "pre-tested" in the Fall of 1962, after
hey had been enrolled in their classes. Presumably, they had already met similar
'riteria for selection for the SP Classes. It was too late then to adjust classes
ind, consequently, mean scores for the Standard-Enriched classes were lower than
’he means for other classes, One classroom mean fell below IQ 120, and seven
ythers fell below IQ 127, However, the reading achievement and the arithmetic
ichievement means in these classes were above the lower limit required by the

telection criteria.

)ther Initial Assessment Procedures

Since other pupil-related factors such as interests, socio-economic status,
ittitudes, and pupil appraisals of their own abilities were believed to affect
ichlevement, personal and background data were collected using the following

lnstruments developed by the TYP staff:
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Questionnaire on Mathematics is & revision of an attitude inventory

adapted for use in the Cheltenham Study, 6 The gixty~eight items in the inven-
tory fall into six categories of attitudes: I) the impact of mathematics on

society, II) characteristics of mathematicians, III) mathematics as a career,

IV) the nature of mathematics, V) mathematical ability and interest, and Vi)
school effectiveness in teachiﬂg mathematics,

Personal Data Inventory asked the pupil for information about his
parents' education and employment, his activities outside of school, his
educational and professional aspirations, his likes and dislikes in school
subjects and activities, Ir addition, & 25 item self-appraisal instrument

was included. Information from the Personal Data Inventory was used to assign

¥

l 4l

each pupil a socio-economic status rating based on the Kamburger scale,

The self-appraisal measure was developed by Goldberg, and a test-retest relias
3

bility coefficient of .78 was reported, v

The Questionnaire on Mathematics and the self-sppraisal instrument

were readministered at the end of ninth grade as part of the post-testing
program,
L Means and standard deviations for pre-test variables other than I1Q,

Reading and Math are presented by program in Table 2-4.

b The Questionnaire was adapted from an attitude scale by Hugh Allen, Jr.,
(Attitudes of Certain High School Seniors Toward Scientific Careers, New York:
Bureau of Publications, Teachers College, Columbia University, 1959, pp 47-50.)
A reliability study of the Questionnaire on Mathematics based on the responses
of about 100 seniors in Cheltenham and 300 seniors in Kentucky secondary
schools, produced split half reliabilities of the order of .45 for Categories
I, II, III, IV, and VI. For Category V and for the Total Score, higher

‘ coefficients (.77 for Category V and .74 for Total Score) were obtained.

Validity checks in the Kentucky sample (using comparisons of teacher assessmemr

score with Total Score and Category V score) were ,60.

Martin Hamburger, "A Revised Occupational Scale for Rating Socio-economic
Class," a scale developed in the Career Patterns Study, Horace Mann=Lincoln
Institute of School Experimentation, Teachers Coilege, Columbia University,
May, 1957 (unpublished).

Miriam L. Goldberg, "A Three~year Experimental Program at De Witt Clinton’

High School to Help Bright Underachievers," High Points, New York City Board
of Education, 1959, pp. 5=35.

<N
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{ Table 2«4

Means and Standard Deviations of Selected PresTest Variables
For Pupils Who Cumpleted Grade 7 in Each of
Six Matnematics Programs,
Pre~Test Vg;,_i_g_uu

A R AR I YA S ST NI Y
Total Attitudes
Attitudes Toward Appraisal
Toward Own Math Father's Self=
No. of No. of Math Experiences Occnpation Abili
Frozrems Classes Pupils Mean S.D. Mean S.D, Mean S.D. Mean S.D,
Std, . Ear, 14 465 38.65 9.58 11,59 4,51 3,42 1,42 47.88 9,72
5¢d, Accel, 10 279 40.06 8,79 12,22 1,32 2,88 1,32 50.29 .10.54
JSC-Normal 8 213 38,46 9.27 11.09 4,19 2.9 1,33 50.83 9.59
| S5i{SG=Accel, 6 165 39.21 .26 11.78 4.50 2,77 1.49 51.83 9,80
{ -
ULICSM=8 8 212 37.61 8.90 10,98 4,25 2.50 1,30 51,70 10.04
ULCSM=7 5 143 36,51 9.54 10,59 4,38 2,52 1.49 52,00 9.81
Total 51 1477 38.58 9.40 11,47 9.34 2,96 1.43 50.15 10,07

AN AT A R ATy

} For the total population, the average pupil age was 12 years., Attitudes
‘towards mathematics were slightly positive, suggesting gc;:nerally favorable
arithmetic experiences in the elementary grades. On the whole, students came
from upper-middle class families as judged by, an index which considered the
father's occupation, education, and income. Most mothers were not employed
outside the home, Although fathers held more undergraduate and graduate degrees
than mothers, differences in the educational level of the parents were not very
l great,

Both boys and girls aspired to a college education and to employment
at a level higher than their parents', Pupils reported that they spent 8 hours

per week on homework, wished for 66% of their school work to contain hardecore

3k
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academic subiects, gnd wanted the other 347, spread among classes or activities
in music, art, home'economics, shop, dramatics, study, library, clubs, and lunch.
If allowed to plan their own school schedules, pupils stated a preference for
5 hours of mathematics instruction per week or approximately one-sixth of their
total school time,

Pupil activities outside of school included free reading, wusic and dancing
lessons, scouting, art school, sports, and hobbies. On the average, pupils
spent approximately 6 hours each week on free readiag, 2% hours on music activie
ties, and more than 2 hours on other activities.

Pupil attitudes toward their own abilities were generally positive. Given
« choice of very good, good, fair, poor, and very poor, pupils considered their
mathematics ability good; however, they rated their ability to meet and to accept
responsibility for themselves and others as poor. However, in view ng their
intellectual abilities (i.e. thinking clearly, solving problems, expressing ideas,
seeking knowledge eagerly and exercising judment) pupils rated themselves from
good to very good, Pupils saw themselves as socially competent and rated their

selfeconfidence, decision-making ability, social adaptability and persevsrance

as good to very good.,

Asgessment of Pupil Achievement Across Programs

To compare the mathematics achievement of groups of pupils exposed to
different content required special tests., Tests based on traditional mathematical
content couid not adequately assess the achievement of pupils in contewporary
programs and vice versa, Therefore, for each of the three yezrs, the Educational
Testing Service (ETS), Princeton, New Jersey, constructed twb kinds of achievement
exsminations: 1) a measure of developed mathematical ability which was relatively
independent of the specific content of any program and 2) a measure of mathe- ‘

matical attalument which included more or less equal representation of the
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material taught in each of the programs., 1In addition to the two ETS tests,
teachers and consultants in each program developed end-of=-year examinations

(referred to as the Teacher-Made Tests) which measured the specific content

taught in a given program durfng the year. Two of the three criterion measuves:

the Developed Mathematical Ability Test, (ETS-I) and the cross-program Mathematics
Achievement Test, (ETS-II), were used in assessing pupil performance both acrosse

programs and withineprogram. The Teacher=Made Tests were analyzed only within ...

each program,

Both ETS examinations were field tested in January, 1962, in classes of
gifted seventh, eighth, and ninth grade students who were at that time particie-
pating in programs of the same type as those included in the study. The ninth
grade sample had been in the same course of study for three years; the eighth
grade students, for two years; and the seventh grade students were in their
first year of a program. Alternate forms of both tests were administered to

600 pupils in the three grade levels. Split half reliability for ETS I was .60;
for EIS-II, .72,

The three forms of the Developed Mathematical Ability Tests (ETS~I) each
contained 30 items which assessed the ability to perceive quantitative relatione
ships, apply definitions and agreements to problem solving, perform various
mathematical operations, and conceptualize spatial relationships. No validaticn
data are avallable, and the tost items are still under security.

Each of the three Mathematics Achievement Tests (ETS-II) contained 40
items dravm in sets of six to eight items from the specific content of each of
the various programs taught in the TYP study. Thus, each pupil's achievement
was measured by his ability to solve problems derived from content which he had
been taught as well as his ability to solve problems derived from content other

than his own. Analyses were performed for the total scores as well as for each
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of the subetest scores. No validation data are available, and test items are
still under security.

The Teacher-Made Tests examined the achievement of pupils in content specifa
ically taught to them in their classes, Items were distributed proportionately
among topics according to weights decided upon by the teachers, At the end of
the seventh year, except for Standard-Enriched pupils, each student took a two-
part, 60~item examination composed by the consultants to the particular program
from questions submitted by the participating teachers. Standard=Enriched pupils
took a one-part, 34=item examination, In all cases only the first twenty=five
questions answered by a pupil on a part-test constituted his score for that part
of the test., Correct responses from the two parts were averaged, and a single
score was assigned to each pupil from the results., No validation data were
obtained; however, it is assumed that the tests constituted valid measures since
all teachers were in agreement as to the areas to be tested and the percentage
of the test which would be devoted to any one area. Before averaéing the
scores on Parts I and II and considering a single score for purposes of analysis,
a coefficient of reliability was computed using a split-half formula.

At the end of eighth and ninth grades, the Teacher-Made Tests were uniform
in length, Each test was made up of 25 items and administered to the pupils in

each of the programs, at a single sitting.

Regression of Pupil Raw Scores at the End of the Seventh Grade

Since pupil ability, social status, attitudes toward mathematics and self-
ratings gecores on tests used for pupil selection varied from classroom to class~
room within and among the six mathematics programs, raw scores on the criterion
measures could not be relied upon to assess the differential effects of the
various programs. Seven variables were selected as theoretically relevant to

pupil achievement and were included in a multiple regression equation,
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a
Residual scores were then used in the analysis V which had the effect of cone

trolling for sowe of the individual pupil variability. The seven pupil attri-
butes selected for the regression equation were: (1) intelligence as measured

by the Lorge-Thorndike Verbal Intelligence Test, (2) initial reading achievement

obtained from scores on the STEP-Readiug Test, (3) initial arithmetic achievement

as measured by the STEP-Mathematics Test, (4) attitudes toward mathematics, as
measured by the total score of the Questionnaire on mthemttics (5) attitudes
toward one's own ability and interest in mathematics (Category V of the
Quegtiocanaire), (6) socio=economic status, using the Hamberger scale, and

(7) pupil assessment of his own abilities, from the 25 item self-rating scale,
Tables 2«3 and 2«4 present the means and standard deviations of the seven inde-
pendent variables by program., Table , Appendix , prosents the means and
standard deviations for all 34 pupil attributes measured at the outset of the
study and Tables 3.5 3a, Appendix B, presents an intercorraistional matrix of
the 34 pupil attributes.

Regression data for each test for each year of the atudy were obtained
using the IBM 7094 Computer prograumed for the Harvard Statistical Laboratory
Ultimate Regression routine, A priori specification of independent, dependent
non-enterable variables produced an output which listed for each equation:

(a) the number of observations, (b) the number of variables in the basic correla~-
tion matrix from which the equation was selected, (c) the Multiple R, (d) the
R2 corrected for degress of freedom, (e) the constants, (f) the beta weights,

(g) the partial regression coefficients, (h) the corrected scores, (i) the

N _—

8 Analyses of residual scores rather than covariance anilysss were used
¥ecause there was no compiiter program svailable for au analysis which required
seven co=variates and unequal replications in the cells.
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residual scores and (j) the percentage of error. For ETS-I and ETS-II regression
was based on the total population, For tk2 Teacher-Made Tests, regression analyses
were performed within program,

In summary, the testing program consisted of the following:

Pre«~Test =«

. Lorge=Thorndike Verbal Inteliigence Test
STEP « Reading, Form 3

STEP « Mathematics, Form 3
Questionnaire on Mathematics (Attitude Inventory)

Personal Data Inventory
End of Seventh Grade

ETS-1 ~ Developed Mathematical Ability Test, Form LTM, Part I
ETS«II ~ Mathematics Achiesvemm t Test, Form LTM, Part II
Teacher-Made Tests

End of Eighth Grade

EIS=1 = Developed Mathematical Ability Test, Form = MIM, Part I
ETS-II ~ Mathematics Achievement Test Form MIws, Part II
Teacher=Made Tests

End of Nianth Grade

ETIS~-I = Developed Mathematical Ability Test, Form NIM, Part I
ETS-II - Mathematics Achievement Test, Form NIM, Part II
Teacher-Made Tests

estionnaire on Mathematics
Self-Rating Scale (from Personal Data Inventory)

The initial population and class organization were pretty well maintained
during the seventh and eighth grades, At the beginning of seventh grade there
were 1526 students involved. By the end of the seventh grade, the number on whom
complete data were available had dropped to 1477, mostly due to student transiency.
By the beginning of eighth grade, two of the 14 Standard-Enriched classes dropped
out, Over the summer,there was additional attrition, so that 1356 pupils were
left, To this, 34 students (fully qualified) were added, bringing the total

number to 1390, There wus additional loss during the eighth grade year so that
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complete data were available at the end of the year for 1271 pupils in 49
classes,

However, between eighth and ninth grades, problems arose which caused
major loases in classes, programs and students. A change in the New York
State syllabus which represented a shift in content emphesis from what had
previously been regarded as "standard" resulted in the lecss of some standard
accelerated classes, Other classes moved into a geometry progran instead of
second year algebra as anticipated, In addition, plans to transfer intact
three classes from junior high eighth grade to two foure-year regional high
schools failed to materialire when the building program lagged. These classes
could not be kept intact and had to be withdrawn from the study. By the end
of ninth grade, the number of classes had dropped to 37 and the number of
students participating in the final testing program had dwindled to 905, with

complete and usable data for all three years available on 868,

Treatment of the Data

At the end of each of the three years of the study, analyses were made
of both raw and residual scores on the two ETS tests across and within programs

and of the Teacher-Made Tests within programs, The data for each year were treated

independently without regard to pupil status at the end of the preceding year,
Only the initial data on intelligence, reading, arithmetic, attitudes toward
mathematics, socio=economic status and self-rating on abilities were considered
each year and included in the multiple regression analyses for each test -
ylelding sets of residual scores -~ which were then analyzed. To derive some
measure I the degrece to which controlling for init'al pupll staius affected

class stiuding on the various tests, rank order corrclations were performed

between class means on raw and residual scores,




In addition to the total scores on the three instruments, subescores
from the ETS-II tests were also analyzed across and within programs. These
analyses provided a measure of the degree to which particular programs were
more or less instrumental in enabling pupils to apply what they had been
taught to content to which they had not been directly exposed.

Finally, to derive an estimate of achievement over the'three year period
a longitudinal ranking procedure was applied to individual oesidual scores for
each EIS test each year and the summed pupil ranks ocross ye3rs and across
both ETS tests were subjected to a Chi square analysis across programs.

The effects of the several programs on attitudes toward mathemaoics and
on selferating of abilities were assessed through analyses of covariaoce of

ninth grade scores with seventh grade scores as the covariate.

‘ﬂxpotheses Tested in the TYP Study

1. Rapid sequential progress through a mathematics program is more effective
than plans which provide either intermitten enrichment units even when theoe‘%ro
of an advanced nature or a depth study of normally paced sequential material.
Accelerated sequential programs will result in (a) greater general mathematical
competence, (b) greater ability to apply knowledge to unfamiliar mathematical
materials, and (c; more positive attitudes toward mathematics, than will be

true of the cther approaches.

2. Programs which deal with contemporary mathematical content and methodology
will result in greater gains in (a) general mathematical competence, (b) ability-
to apply knowledge to unfamiliar mathematical materials and (c) more positive .
attitudes toward math than will be true for programs which follow a standard |

sequence, regardless of pace,
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CHAPIER IIL

Results at the End of Grade Seven,

In the fall of 1962, the pupils who had been selected the previous
spring entered the seventh grade and the TYP-Mathematics 3tudy began its
threewyear junior high schesl classroom phase. At the beginning of the
seventh grade, there were 51 classes and six mathematics programs. Since
the UICSM~8 and SMSG-Accelerated classes followed essemtially the same content

during the year, they were treated as part of a single program for purposes

Lol

of ineservice training, item gelection for ETS II and for some of the analyses,
The number of pupils at the beginning of the year was 1520. However, complete,
usable data at the end of seventh grade were available for 1477 pupils. Since
some of the teachers taught more than one of the 51 classes, only 43 teachers
were involved. A total of 25 inegervice training sessions was conducted during
this year ranging from three for the UICR47 and Standard-Accelerated teachers

to six for the SMSG~Normal teachers. The UICSM-8 and SMSGeAccelerated teachers
met together for four sessions and the Standard-Enriched for five. (See

{ T.ble 2‘3. )

End of Yegr Regults

% Testing Program
The Developed Mathematical Abilities Test (ETS=I), a 3@eitem instrument,

drew its items from a pool developed for measuring the mathematical ability of
eleventh grade students, Thus, the items were generally more difficult than

would normally be found in a seventh grade test,
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The Mathematics Achievement Test (ETS~II), a 40-item instrument, (eight

items drawn from each of the five programs) was designed to measure achievement
in the content taught pupils in a specific program and to assess pupil ability
\ to solve problems derived from content taught in other programs. According to
the specifications df the test, a pupil was expected to do better on the eight
items derived from content taught him than on the remaining items. Correct
responses to the "outeof~content" items represented a measure of the pupil's
ability to apply concepts learnmed in his program to the solution of problems
dealing with content to which he had not been directly exposed, This test

yielded a total score and five subescores for each pupil.

L o mn

Teacher~Made Tests were developed by the teachers and consultants of each

program. Except for the Standard Enriched test, which consisted of 34 items and

was administered in a single sitting, the seventh grade Teacher-iade Tests were

composed ot two parts of 30 items each and administered in two sittings. In all
programs, pupils were instructed to answer any 25 items on each part and only
the first 25 responses were scored. For those pupils who took the two=part

tests, scores were averaged and each pupil was given a single score,

Statistical Treatment of the Data

Raw scores on the three criterion measures were subjected to a multiple
regression analysis to control for the seven independent varisbles discussed
in Chapter II: 1IQ, Reading, Arithmetic, Attitudes toward Mathematics, Attitude
Toward Own Mathematical Performance, SES, and Self-pating on Abilities,
Regression of scores on the two cross=program tests (EJS=]1 and EIS=I1I) was
based on the total population. For the IMI'g, regression analyses were performed
separately for each program, Table Bel, Appendix B, presents the regression
analysis data for BIS-I and ETS-II for all programs combined. Tables B-2 ard
B-2a, Appendix B, present the regression analyses for each part of the TMI's
by ptogr&m. To arrive at a single residual IMT score for each pupil in those

programs which took two parts, the residuals from the two parts of the test
43
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re averaged,

Ideally, the data should have been analyzed by an hierarchial nested design,
e. pupilc within classes and ciasses within programs. Since the number of
pile as well as the number of classes in the five programs was unequal,
 nested design could appropriately be used, Hence, for EIS-I and ETS-I1
parate one-way analyses of variance were perfermed on both raw and residual
ores to assess differential outcomes among as well as within each of the
ve programs, For the IMI's, the analyses were within program only.
Contrasts among means were made by thz Scheffe technique (at the ,05 level)
iich allows unlimited comparisons among means with unequal N's, In addition
) comparing individual program means, the following clusters of programs were
ntrasted throughout the analyses:
Accelerated vs. Enriched - SMSG~Accelerated+ UICSM=8, UICSH«7 and Standard
| Accelerated vs, SMSG=-Normal and
Standard-=Enriched
Contemporary vs. Standard - SMSG=-Accelerated, SMSG-Normal 6 TUICSM-8 and
UICSM=7 vs., Standarde-Accelerated and

Standarde-Enriched

e Developed Mathematical Abilities Test (ETS-I):

Table 3-1 presents means and standard deviations of both raw and residual
ores for each program on ETS-I, A one-way analysis of variance of raw scores
vealed significant differences among the five mathematics programs, (Table 3-2)
ntrasts between the individual program means and among program clusters iound
at pupils enrolled in SMSG-Accelerated, SMSG-Normal, UICSH=7, and Standarde
celerated Programs scored significantly higher than pupils in the Stendarde
iwriched Classes, No other differences among progéams were found, Cluster
ntrasts revealed that accelerated pupils (SMSG-Accelerated, Standard Accelerat-

], JICSM=7) did significantly better than enriched pupils (SMSG-Normal and

Ly




Table 3-1

Means and Standard Deviations of the Raw and

Residual Scores on the Developed Mathemgtical
Abilities Test (EIS:-I) u«t the End of Grade 7.

_ Raw Scores Residuals
Proggam N Mean S.D. Mean SeDe
Standard Enriched 465 12,71 3.75 0,736 3.25
Stendard Accelerated 279 15.03 3.93 «0.148 3.55
SMSG-Normal 213 15.24 4,30 0.265 3.53
{ sMSGeAccelerated 4%, 377 15.83 3.91 0.778 3.31
' ULCSMe8 J
\ PN
UICSM=7 143 15.00 4,01 0.233 3.28
®otal - 1477 14.55 4,14 0.000 3.36
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Teble 3-2

Analysis of Verisnce of Rew Scores on the Develoned Mathemstical
Abilities Test of Punils in Five Mathematics Progrems
at the End of the Seventh Grade

SOURCE OF SUMS OF EST. MEAN

VARTANCE SQUARES d.r. SQUARES F
Among Means 2,384 L 596.00 37.88 &
Within Grouns 23,156 1472 15.73

TOTAL 25,530 1476

Scheffe Tests

PROGRAM 1 2 3 4 5

1 STD-ENR 232 ¢ ..253 § 3.2 8§  .2.29 &
o STD-ACC )
3 SMSG-N

4 SMSG-ACC
& UICSM-8

5 UICSM-T

Enriched vs. Accelersted

-1.90 ¢

Standard vs. Contemporary = -1.92 3

v Significant at or beyond the .05 level.
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Table 3-3

Analysis of Variance of the Residual Scores on the Developed Mathe-
matical Abilities Test of Pupils in Five Mathematics Programs
at the End of Grade Seven

SOURCE OF SUMS OF : EST, MEAN

VARTANCE SQUARES d.f. SQUARES F
Among Means 509439 4 124.85 1114 ¢
Within Groups 16,480,.67 72 11.20

TOTAL 16,990.06 1476

Scheffe Tests

PROGRAM 1 2 3 L 5
1 STD-FIR 1008 151 9

2 STD-ACC

3 SMSG-N

L SMsG-ACC
&UICSM-8

5 UICSM.T

n.8.

Enriched vs. Accelerated

- Standard vs. Contemporary = -1,04 &

7 Significant at or beyond the .05 level.
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StandardeEnriched); and pupils in contemporary mathematics programs (SMSG and
UICSM) did better than pupils in standard classes (StandardeAccelerated and
StandardeEnriched),

When the residual scores were analyzed (See Table 3-3) across programs,
the obtained Feratio was again significant beyond the .05 level, However,
when initial pupil status was held constant, contrasts among prngram and
cluster means found that the Staﬂdatd-Ehriched Program fell significuntly below
only the two SMSG~-Programs and pupils ih :he contemporuryeprogram cluster did
glgnificantly better than those in the standard-program cluster, No other

comparisons reached significance,

Comad

The two highest (SMSG~Azcelerated+ UICSM=8 and SMSG -Normal) and the lowest
(Standard Enriched) retained the same rank position on the residual as on the
raw scores, However, Standard Accelerated and UICSM=7 changed places with the

latter moving up from 4th to 3rd place,

The Mathematics Achievement Test gg;g:;;z:

r Table 3-4 presents the means and standard deviations of raw and residual

scores on ETS-II, The analysis of the raw scores by pregrem ylelded a signifie

cant F ratio, (See Table 3=5.)
r Table 3-4
Means and Standard Deviations of the Mathematics Achievement

Test (ETS-II) Raw and Residual Scores for Pupils in Five Mathee
matics Programs at the End of Grade 7,

Raw_Scores Residuals

Program N Mean  5.b.  Hesm  S.D.,
g Standard Enriched 465 13,12 4.00 =1,446 3.50

Staendard Accelerated 279 16,16 3.10 -0,513 3.67

SMSG-Normal 213 16,77 4,89 0.379 3.84

SMSG=-Accelerated 377 18.44 4.36 1.901 3.72

& UICSM-8
UICSM=? 143 16,36 3.78 0.182 3.81
Total W17 15.69  4.10 0.000  3.67
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Table 3.5

Analysis of Variance of the Raw Scores on the Mathematlcs Achievement
Test (ETS-II) for Puplils in Five Mathematics Progrems at the
End of Grade Seven ,

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES dofs SQUARES ¥
Among Means 8801 L 2075,25 83.66 V
Within Groups 36,509 1472 24,80

TOTAL I, 810 1476

Scheffe Tests

PROGRAM 1 2 3 L 5
1 STD-ENR 3.0k §  -3.65 §  -5.32 §  -3.24§
2 STD-ACC 2.28 ¢
3 SMSG-N 1,67 ¢
I SMSG-ACC 2,08 §
& UICSM-8
5 UICSM-T
Enriched vs. Accelerated = -3,00 9

Standard vs. Contemporary = -3.29 ¥

$ Significant et or beyond the .05 level
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Toble 3.6

Analysis of Variance of the Residusl Scores on the Mathematics
Achievement Teat(ETS-II) for Pupils in Five Methemstics Programs
at the End of Grade Seven,

SOURCE OF SIMS OF EST. MEAR
VARIANCE SQUARES d.f. SQUARES F
Among Means 2,4l2.85 L4 610.T1 47.34 §
Within Groups 18,992.18 1472 T 12,90
TOTAL 21,435.03 1476
Scheffe Tests .
PROGRAM 1 e 3 L 2
1 STD-ENR -93 § -1.829  -3.35¢ -1.639
2 STD-ACC -2.11 §
3 SMSG-N -1.52 §
L SMSG-ACC 1.72 &
& UICSM-8

L UICSM-T

Enriched vs. Accelersted = -1.62V

Standard vs. Contemporary = -2.21 o

7 Significant at or beyond the .05 level.
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Contrasts among program and cluster means found that the SMSG-Accelerated
and UICSM-8 pupile scored significantly higher than the pupils in the other
four programs; and SMSG-Normal, UICSM-7 and Standard-Accelerated pupils did
better than the Standard-Enriched pupils, but the three higher-scoring programs
did not differ significantly from each other.

Cluster contrasts revealed that accelerated pupils did better than enriched
pupils and those in contemporary programs did better than their obunterparts in
the standard programs.,

ETS-II - Residual Scores. Analyses of pupil residual scores on the Mathe-

matics Achievement Test across programs also yielded a significant F ratio.

{See Table 3-6), Contrasts among residual program means showed that pupils

in the SMSG-Accelerated program scored significantly higher than pupils in the
other four programs, while those in the Standard Enriched performed signifi-
cantly lower than pupils in all other programs. No significant differences
were found among the SMSG-Normal, UICSM-7, and Standard-Accelerated programs.
Cluster contrasts found the accelerated programs superior to the enriched and
r the contemporary superior to the standard.

All programs retained the same rank position on both raw and residual

scores,

' Sub-Test Analyses, ETS-II - Raw Scores. Each of the five sub-tests of which

the Mathematics Achievement Test was composed included eight items. Each

sub-test was constructed from the course of study of one of the programs in the
study and was intended to test the material most characteristic of and
particularly emphasized in each program.

Table 3«7 presents the raw score means, ranks and standard deviations for

each program on each of the five sub-tests., Logically, each program should
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Table 3«7

Mears, Ratks and Standard Deviations of Raw Scores
on Five Sub~tests of [IT;- 3T for Ezch of the Six Mathematics

——— il

Programs at tne End of Grade Seven

Programs I - 11 - 111 - IV @ - \'A

X Raik S.D. X Rank S.D. X Rank S.D. X Rank S.D. X Reak S,D.
St, Enr, w.mo@ 1 1,32 3.50 2 3.37 3.17 1 1.57 1.66 1 1.13 1.39 1 1.06
St. Acc, 4,45 4 1.18 w.mua 3 1.30 3.64 2 1.44 2,22 2.5 1,10 2,26 3 w.bo:/
SMSG~Nor. 4,40 2 1.35 3.67 4 1,31 b.wu@ 5 1.66 2,22 2,5 1,23 2.14 2 1.38
SMSG=Acc. 4,76 5 1.09 3.83 5 1.47 4.99 6 1.26 N.mnw 6 1.13 2.47 5 1.23
UICSM=8 4,87 € 1.46 3.9 & 1.48 4,26 4 1.35 N.Sa 4 1.31 2,29 4 1.50
JICSM=7 4,29 2 1.40 2,62 1 1,18 3,82 3 1.29 2,67 5 1.07 N.oma 6 1.36
¢ Sub~test IV was applicatle to both SMSG-Accelerated and UICSM-8.
P Sub~test composed of the material taught in the particular program,




i
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have scored higner on‘ita own sub-test than on any other and each should have
had a higher mean on its own eight items than on any other set of eight,
However, this was not the case., Inspection of the cells along the diagonal of
the table (marked with a B) indicatee that neither of these two conditions was
consistently met. The scores in the "own" cells were not necessarily the highest
either for the row (program) nor for the column (sub-test)., Inspection of the
rows found that the Standard Enriched rupils were the only ones to achieve their
highest score on their own sub-test; in all the other prozrams, pupils..did
better on sub-tests other than their own. Actually, all groups, except SMSG-
Accelerated, did best on the Standard Enriched sub-test and SMSG-Accelerated
pupils received their highest scores on the SMSG-Normal sub-test. Inspection of
the columns found that only on Sub-tests IV and V were the highest scores
achieved by the pupils in the programs on which the tests were based. SMSG-
Accelerated ranked first on Sub-test IV (however, UICSM-8, for whom Sub-test IV
was equally appropriate did not rank 2nd.) and UICSM-7 ranked first on Sub-

test V, Thus, on every sub-test except V, SMSG-Accelerated or UICSM-8 held
first rank.

Analyses of variance of each of the sub-tests across the six program groups
yielded significant F ratios in every case. (See Tables B-4a through B-4e in
Appendix B.)

On Sub-test I each of the other five programs Jid significantly better
than Standard Enriched from whose course of study the test was constructed. In
addition, UICSM-8 exceeded Standard Accelerated, SMSG-Normal and UICSM-7. Both
cluster contrasts were significant. The contemporary and the accelerated pro-
grams exceeded their counterparts. On Sub~test II, scores for the first five
groups differed little and each did significantly better than UICSM-7. Thue,

the pupils studying first year UXCSM wathematics were least able to cope with
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the accelerated standard material., Neither of the cluster contrasts reached
significance. On Sub-test III (derived from the SMSG-Normal course of study)
twelve of the fifteen program contrasts reached significance. SMSG-Accelerated
exceeded each of the other five programs whereas Standard Enriched fell below
each of the others. Only the contrast between Standsrd Accelerated and
UICSM-7, SMSG-Normal and UICSM-8; and UICSM-7 and UICSM-8 were not significant.
Both cluster contrasts were significant with the accelerated and the
contemporary higher than the enriched and the standard, respectively.

On Sub-test IV (based on SMSG-~Accelerated materials) eleven of the fifteen

k program contrasts reached significance as did both cluster contrasts, SMSG-
Accelerated, UICSM-8 and UICSM-7 each exceeded both standard programs and
SMSG-Normal. 1In addition, both Standard Accelerated and SMSG-Normal had higher
mean scores than Standard Enriched. The accelerated cluster exceeded. the
enriched; the contemporary exceeded the standard.

On Sub-test V (developed from the UICSM-7 course of study) the UICSM-7
pupils on the average scored significantly higher than pupils in each of the
L other programs, Standard Enriched fell significantly below each of the other
programs. As on the other sub-tests, the acceleratad and the contemporary
programs exceeded their counterparts,

Summary. On the basis of the raw score sub-test analyses, there was no

consistent relationship between membership in a particular program and scores
on the sub-test ostensibly derived from the.material of that program. The

sub-tests apparently differed in inherent difficulty, since all pupils, regard-

-

less of program, scored consistently higher on some, such as I and III than they
did on IV or V.
In all cases but Standard Enriched, program means were higher on out-of-

program sub-tests than on sub-tests derived from the program. These findings

5L
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raise serious questions aggut the validity of the test %or measuring cross-
content competence. However, to the extent that the test sampled from the
several different courses, the pupils in the SMSG-Accelerated and UICSM-8
classes (all of whom studied comparable material) were generally better able
to handle the varied content than were the pupils in the other programs. When
the ranks were summed scross the five sub-tests for each program, SMSG-
Accelerated had a sum of ranks of 27; UICSM-8 a sum of 24; UICSM-7 and SMiG-

Normal, 17 and 16.5 respectively; Standard Accelerated, 14.5 and Standard

Enriched, 6.
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Sube'Test Analyses ~« EISeII = Residual Scores, The extent to which the

ogram differences observed in the raw score analyses were due to differences
 pupil ability or attitudes can be seen from the analyses of residual

ores, Table 3-8 presents program means, ranks and stancard deviations for
ch of the five subetests, Actually, the status of the three accelerated

nterworary programs remained virtually unchargad, B8Since each of the three

tained the same position on both raw and residual score rank-orders. There
re some ghifts among the other three programe, In no case was there a shift
" more than one place in the rank order,

Analyses of variance perfomed on each of the subetests across programs

elded significant F ratios in each case, (See Tables B-3a = B-Je, Appeadix B)

st of the program contrasts which were significant in the raw score analyses,

80 reached significznce in the residual anulyses,

On Sub=-test I (Standard Enriched) Standard Enriched wus exceeded by
andard Accelerated, SMSG-Accelerated and UILLJM-8, and the latter exceeded
1 other program groups, as well,

On Sub=test II (Standard Accelerated) UICSM-8 exceeded both Standard
ograms and UICSM-7 fell significaﬁtly below all others,

On Subetest YIT {(SMI%s Normal) both SMSG progi:mas ar? ULiii8 exceeded both
andard programs;and SMiG-Accelerated exceeded SMSG-=Normal and both UICSM

ograms,

On Sub=test IV (SliSG-Accelerated and UICSM-8) SMSG-Accelerated, UICSM~8S
d UIC3M=7 each exceaded Standard Eariched, Standard Accelerated and SMSG~Normal.
On Subetest V -JICSM=7, exceeded each of the other programs. In addition,
andard Enriched fell significantly below all others,
Cluster analyses found the accelerated significantly superior to the
riched programs on Sub-tests I, IV and V and the contemporary significantly

pezior to the standard on Sub-tests I, III, IV and V,
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Table 3-8

Means, Ranks and Standard Deviations of Residual Scores
on Five Sub-tests of ETS=II for Each of Six Mathematics Programs
at the End of Grade Seyen

Sub Tests

a
I 11 IT1 1w vV v

X Rank S.D, X Rank S.D. X Rank S.D, X Rank £.D. X Rook  S.D.

Trograms

St. Accel, 0,0290 3  1.15 =0.0586% 2

‘ 1.17 «0.4125 1 1,44 =0,1131 2 1,10 0.0274 3 1,32
fMSG=-Nor. 0;0330 % 1.18 0.0960 L 1.22 o.wmwow 5 1.45 =0,0635 3 1,27 =0.0287 2 1,221
SMSG~Acc., 0,2778 5 1.09 0.159 5 1,37 0.8622 6 1.17 o.mmwbw 6 1.10 0.2079 5 1.13
JICSM-8 J, 5281 6 1.32 0.4103 6 1.36 0.3285 4 1.24 o.wmwo@ & 1,28 0.1504 4 1.40
UVICSM~7 -0,0372 2 1.32 =0.8864 1 1,03 =-0.0990 3 1.19 0.3799 5 1,04 o.mwbm@ 6 1.29

8 Sub~test IV was applicable to both SMSG-Accelerated and UICSM-8.
@ Sul test composed of material taught in the particular program, .




Stemary. In general, analyses of residual sub-test means of the six
programs resulted in little change from the observed raw score differences,
Rank order correlationc between raw and residual means for each of the sub-tests
found perfect ag-eement on Sub=test V; ,99 on Subetest IV and .94 on Sub-tests
I, II and III., Cortrelling for pupil ability a-d attitudec did 1ittle to change
the relative status of the six program groups on the five aub-tests, The
content to which pupils were exposed continued to be a sigaiiicant factor in
sub-test performacce., It appears that the combined SMSGeAccclerated and
UICSM~8 program was more effective in preparing pupils to deal with a wide array
of mathematical problems than was any of the other programs, while pupils in
the two standard programs neither achieved mastery of their own conmtent nor
developed the general concepts necessary to tackle the mathematics taught in

the other programs.,
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Within-Program Analyses

Both the raw and residual scores for each of the criterion measures were
analyzed by class within program. Rank order correlations were compuied between

raw and residual class means on each measure. On both ETS-I and ETS=II, intra=-

program differences between highest and lowest cless tended to be greater than
differences between highest and lowest scoring program. However, the withine
program exceeded the among=program variances cnly in the case of the SMSG-
Normal Program on both tests and the SMSGe=Accelerated on ETS-I. None of these
differences was significant.

ETS=-1 Raw Scorz2s. Analyses of variance across classes yielded significant

F ratios for all but the UICSM=-7 program.(See Tables 3=9 through 3«14 and

3-9a through 3-14a). The latter was also more homogeneous with respect to class
means than were the other programs (gfgatest class mean difference was 2.2 and
the among-class variance 33.15) although pupil variability was about as great as
for all other programs (withinegroup variance 15.56). The range of class means
was greatest in the UICSM=8 program wheze the greatest class mean difference was
5.7 and the among-class variance was 112.65. The pupil varisbility was the
lowest for all programs (withinegroup variance 12,70).

EIS-I - Residual Sccres, Differences between highest and lowest class

means decreased considerably when residual sccres were aualyzed. (See Tables
3=15 through 3=20)., Neither in the SMSG-Normal nor in the UICSif=7 programs

did analyses of variance across classes yield significart F ratios. (See

Tables 3=-15a through 3=20a) The greatest differences bet:reen highest and
lowgst class méans were ir. the Standard Acceleratec (4.6) and in the UICSM=-8
(4.4) programs; the diffe:2nces for the remaining progra.as were between 2,2 and

2.5 points., The greatest variance among imeans was iound in the combined

.




Table 3.9

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the Standard Enriched Progrem
at the End of Grade Seven

Class 5 Mean Rank 8.D.
1 26 13.27 10 2.91
2 31 12,65 6 4.18
3 36 13.1% 9 4,87
4 33 13.67 12 3.6
5 42 12.83 8 3.81
6 L 13.41 11 3.91
( k2o 12,70 7 b7
8 31 10.87 1 3.53
9 37 11.70 3 3.36

10 28 13.68 13 3.96

11 2k 1%.29 1k 3.89

12 a7 12.52 5 3.03

13 32 11.53 2 2.87

1 32 12,06 4 2.51
Table 3-9a

Analysis of Variance of ETS-I Raw Scores for Classes
in the Standard Enriched Program
at the End of Grade Seven

SOURCE OF SUM8 OF EST, MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Means 35,79 13 27.89 2.00 V
Within Groups 6160.I7 k51 13.66

TOTAL 6514.96 L6k

¥ stenificent at or beyond the .05 130\@1.



Means, Ranks and Standard Deviations of ETS-I Raw Scores for Classes

Class -

W 00 4 N U &= W 1

5

Table 3-10

in the Standard Accelerafed Program
at the End of Grade Seven

N
33
27
30
30
26
=l
30
a3
ok
32

Mean

15,00
1k.37
15.27
17.67
13.31
15.50
14,67
14,96
1k.67
14.63

Teble 3-10a

S.D.
4.53
3.83
4.0k
3.7k
3.7k
2,92
.23
3.82
3.3k
3.12

Anelysis of Variance of ETS-I Raw Scores for Classes
in the Standard Accelerated Program
at the End of Grade Seven

SOURCE OF
VARTIANCE
Among Means
Within Groups
TOTAL

SUMS OF
SQUARES

316.9%
3982.83
4299, 77

278

EST, MEAN
SQUARES

35.22
14.81

F

2,38 ¥

$ Significant at

or beyond the .05 level,

61

-




A

l
E Class N
| 1 30
: 2 ek
: 3 30
E 4 24
| 5 23
: 6 ol
‘ T 30
8 28

Table 3-11

at the End of Grade Seven,

Mean

143
12,54
13.03
15.96
15.7h
15.54
16.57

17.36

Table 3-1la

Rank

3
1
2
6
p
L
T
8

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG-Normal Program

S.Ds
3495
3.9
3.62
3.87
3.95
k.39
3.80
5657

Analysis of Variance of ETS-I Raw Scores for Classes
in the SMSG-Normal Program
at the End of Grade Seven

’ SOURCE OF
» VARIANCE

Among Means

Within Groups

TOTAL

SUMS OF
SQUARES

" 537.05

35794k

k116,49

d.f.

212

EST, MEAN
SQUARES

76.72
1701!’6

F

k.39 ¥

 Significent at or veyond the .05 level .
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{ Table 3-12

Means, Ranke and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG-Accelerated Program
at the End of Grade Seven.

Class N_ Mean Rank SeDe
1 27 17.70 4 3.11
2 31 1k.97 2 3.96
3 26 18.00 5 3.2
4 28 18,07 6 3.09
5 22 15.36 3 3.81
i 6 31 14,19 1 5.33
Table 3-12a

Analysis of Variance of ETS-I Raw Scores for Classes
in the SMSG-Accelerated Program
at the End of Grade Seven

SOURCE OF SUMS OF EST, MEAN
» VARIANCE SQUARES dofe SQUARES F
' Among Means 427,94 5 85.59 5,60 Y
| Within Groups 2430,39 159 15,28

TOTAL 2858.33 164

3 Significant at or beyond the .05 level.
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Table 3-13

Means, PFanks and Standard Deviations of ETS.I Raw Scores
for Classes in the UICSM-8 Program
at the End of Grade Seven

Class N Mean Rank SeDs
1 29 k.52 3 3.77
2 3 11.78 1 2.86
3 ok 17.25 T 3.50
4 27 12.63 2 3.61
5 25 17.h4 8 3.75
6 26 16.73 6 3.95
7 29 16.17 5 3.22
8 29 15.96 L 3.65

Table 3-13a

Analysis of Variance of EIS-T Raw Scores for Classes
in the UICSM-8 Program
at the End of Grade Seven

SOURCE OF SUMS OF EST, MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Means 788.55 7 112.65 8.87 ¥
Within Groups 2590,33 20l 12.70

TOTAL 3378.88 211

V  Significant at or beyond the .05 level .
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! Table 5-1%

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the UICSM-T Progrem
at the End of Graede Seven

Class N Mean Rank SeDs
1 28 14,96 3 L6
2 29 13.93 2 4,03
3 25 13.80 1 4,40
L 31 16.10 5 3.26
5 30 15.93 L 3+59
K
Table 3-1ka

Analysis of Veriance of ETS.I Raw Scores for Classes
in the UICSM-T Program
at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARTANCE SQUARES d.f, SQUARES F

1

i Among Means 132.60 4 33.15 2.13
Within Groups 2147.40 138 15.56
TOTAL 2280,00 k2




Table 3-15

Means, Ranks and Standard Deviations of ETS.I
Regldual Scores for Classes in the Standard Enriched Program
at the End of Grade Seven

Class N_ Mean Rank 8.0
1 29 -0.5339 10 2.89
2 31 -1,3330 4 3459
3 36 0.6225 1k 3.37
b 33 -0.5686 9 3.31
5 4o -0.9168 8 3.25
6 Ly -1.k917 2 3.07
T ko -0.9238 T 2,91
8 31 0.2003 12 3.15
9 37 0.4855 13 3.3k
16 28 ~1.,2550 5 2.90
11 2k -0.0578 11 3.h2
12 27 -1.4399 3 2.66
13 32 -1,8650 1 2.57
1k 32 -1.1556 6 2.65
Teble 3-15a
O for Chasses.1n Stanioms Tomopauer, Séores
at the End of Grade Seven
SOURCE OF SUMS OF EST, MEAN
VARTANCE SRUARES _ dofs SQUAFES F
Auong Means 268.2L 13 20,63 2,00 ¥
Within Groups 4640,148 451 10.29
TPOTAL 4908.72 héh

s Significant at or beyond the .05 level.
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Table 3-16

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the Standard Accelerated Program
at the End of Grade Seven

Class N Mean Rank S<D.
1 33 -0.2168 7 3.53
2 27 -0.4806 5 3.01
3 30 0.7036 9 b7
L 26 2.8193 10 2.89
5 2l - =1.7920 1 b2
6 30 -0.5620 4 2.73
T a3 -1,1892 2 4.08
8 2k 0.7027 8 2.70
9 31 -0.4225 6 3.10

10 31 -1,0541 3 3.17
Tuble 3-16a

Analysis of Variance of ETS-I Residual Scores for Classes
in Standsid Accelerated Program
at the End of Grade Seven

SCURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F
Among Means 393.59 9 43.73 3.78 &
Within Groups 3104 .88 269 11,54

TOTAL 3498.47 278

¢ Significant at or beyond the .05 level.

67




Teble 3-17

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the SMSG-Normal Program
at the End of Grade Seven

Class g;_ Mean Rank §L9;.
1 30 -0.k272 3 3.28
2 ok -0.8834 1 3.09
3 30 -0.7906 2 3.35
L 2L 0.9095 T 3.68
5 23 0.9041 6 2.89
6 oL 0.2830 L 3.8k
7 30 0.8991 5 2.95
8 28 1.3467 8 3.59
Table 3-1Ta
Analysis of Variance of ETS-I Residual Scores
for Classes in SMSG-Normal Program
at the End of Grade Seven
SOURCE OF SUMS OF EST, MEAN
VARIANCE SQUARES d.f. SGUARES F
Among Means 143.66 7 20.52 1.83
Within Groups 229047 205 11.17
TOTAL oh3h 13 212
68




Table 3-18

M:ans, Ranks and Standard Deviations of ETS- EIS-I_
Residusl Sccres for Classes in the SMSG-Accelerated P Program
at the End of Grade Seven,

Class N_ Mean Renk S.D.
1 27 1.9837 p 3.27
2 31 0.3453 2 3.2
3 26 2.L764 6 2.87
b 28 1.1698 L 3.08
5 22 0.5891 3 2.22
6 31 0.1671 1 3.1

Table 3-19
e e, T P,
at the End of Grade Seven.

Class N,  Mean Rank_ S.D
1 29 -0.4627 3 2.43
2 23 -1.0690 2 2,22
3 2k 1.3506 5 2.66
L 27 -2.4114 1 3.16
> 25 1.9478 8 4.38
6 26 1.9282 T 3.19
7 29 1.9256 6 2.99
8 29 1.033% b 3.06

Table 3-18 + 19a

Analysis of Variance of ETS-I Residual Scores for Classes in the
SMSG-Accelerated, and UICSM-8 Progrems
at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES de.fe SQUARES F
Among Means 864 .60 13 66.51 6.97 &
Within Groups 3464 ,50 363 9.54

TOTAL 4329.10 376

§ Significant at or beyond the .05 level 69




Table 3-20

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the UICSM-7 Program
at the End of Grade Seven

Class N Mean Bank 8.D.
1 28 0.6893 L 3.23
2 29 -0.8722 1 3.16
3 25 -0.758% 2 4.07
b 31 0.6093 3 2.63
p 30 1.3139 ] 2.96

Teable 3-20a

Analysis of Variance of ETS-I Residual Scores
for Classes in the UICSM-T Program
at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARTANCE SQUARES a.f, SQUARES F
Among Means 105.27 4 26.32 2.43
Within Groups 1418.55 138 10.79

TOTAL 1523,8:. 142
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SMSG-Accelerated and UICSM-8 programs which, however, had the smallest varistion
within classes. The smallest inter-class veriances were found in the Standard
Enricked and SMSG-Normal programs, where intra-class variation was slightly
lower than the observed within-group variance across all programs.

ETS-II - Raw Scores. Differences between highest and lowest class means

tended to be considerably greater for each program on the ETS~IT raw scores than
had been true of EIS=I, Variances also appeared gveatexr for most of the programs,
but in no case did they differ significantly, The greatest variance among
classes occurred in UICSM=8; the smallest inter-class variance was seen in the
Standard Enriched program (See Tables 3-21 througi 3=26). Analyses of variance
across classes yielded significant F ratios for each program (See Tables 3~21a
through 3-26a).

EIS-I1 - Residual Scores. Even when scores were controlled for individual

differences on the seven independent variables, significant inter-class differ=

ences remained in all the programs. (See' Takhles 3-Z-3-3 and 3-2Z/a-3-31a), In fact

?

in the Standard Enriched and the Standard Accelerated Programs, high=low class
differences incressed after regression, Thus, even when given pupils of
relatively comparable ability, attitudes and social status, all of whom were
exposed to relatively similar content, differences between classes continued to
be significant. These differences probably depended on variations in teaching

competence, teacher-group interaction and other factors not identified in this

study,

Relationship Between Raw and Residual Class Means. To assess the degree
to which classes retained their positions within programs after regression,
rank order correlations were computed between raw and residual class ranks on
both EIS-] and EJS-I], The correlations varied from .07 for Standard Enriched
to .93 for SMSG-Normal on EIS-I, On EIS-II, correlations ranged from .29 for

Standard Accelerated to .95 for UICSM=8, (See Table 3-32,)
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Teble 2.21

Means, Renks and Standard Deviations of ETS-II Raw Scores
for Classes in the Standard Enriched Program
at the End of Grade Sevsn

Mean

14,96
13.42

13.94
13.6lk
12.88
13.95
13,52
12.00
11,40
14.00
13.79
13.41
11,47
11.69

Table 3-2la

13
10

Analysis of Variance of ETS-II Raw Scores
for Classes in the Standard Enriched Program
at the End of Grade Seven

Class N_
1 26
2 31
3 36
4 33
5 ko
6 Ly
T 42
8 31
9 37
10 28
11 2l
12 27
13 32
1k 32
SOURCE OF
VARIANCE
Among Means

Within Groups
TOTAL

SUMS OF
SQUARES

499,43
6939.07
7438.50

d.f.

13
451
L6l

EST, MEAN
SQUARES

38.42
15.38

SsDe
3.88
3.42
4.33
L.67
b.27
h.31
3.56
3.13
k.79
4,27
L.08
3.32
2.79

2.92

F

2.50 9

Y Significant at or beyond the .05 level.
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Table 3.22

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the Standard Accelerated Progrem
at the End of Grade Seven

Class R Mean_ Rank S.D.
1 33 16.67 8 3.55
2 27 15.15 3 3.62
3 30 16.73 9 3.12
4 30 19.53 10 k.01
‘ 5 26 15.23 L 3.89
‘ 6 ol 13.50 1 2.9
T 30 16.63 (f L0k
8 23 16.56 6 3.89
9 2k 14,87 2 3.99
10 32 15.75 5 b.24
Table 3-.22a
forAgalalasrziz grf Xﬁ?g::idgid%ez:edscgﬁzmm
at the End of Grade Seven
SOURCE OF SUMS OF : EST, MEAN
VARIANCE SQUARES d.f. SQUARES F
Among Means 635.12 9 70.57 %.99 ¥
Within Groups 3805.94 269 1k,15
| TOTAL 4kl 06 278

J Significant at or beyond the .05 level.




Table 3-23

Means, Ranks and Standard Deviations of ETS.IL. Raw Scores
for Claszses in the SMSG-Normal Program
at the End of Grade Sever,

Class N_ Mean Rank SeDs
1 30 16.27 3 5,10
2 2k 13.83 2 b5k
3 30 13.57 1 4,87
L ol 17.92 ( .37
5 23 17.91 6 4,58
6 2h 17.12 h 3.90
T 30 17.70 5 3.68
8 28 19.32 8 6.0k
Table 3-23a

Analysis of Variance of ETS-II Raw Scores
for Classes in the SMSG-Normal Program
at the End of Grade Seven,

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Means 793.39 T 113.34 5.11 ¢
Vithin Groups 4sh7.26 205 22,18

TOTAL 5340.65 212

\7’ Significant at or beyond the ,05 level,




Table 3-24

Means, Ranks end Standard Deviations of ETS-II Raw Scores
for Classes in the SMSG-Accelerated Program
at the End of Crede Seven,

Class

A W W P

SOURC3Z OF
VARTIANCE

Among Means
Within Groups
TOTAL

N

27
31
26
28
22

31

Mean

19,30
17.06
20.77
20.03
19,32

16.71

Table 3-2ka

Analysis of Variance of ETS-II Raw Scores
for Classes in the SMSG-Accelerated Program
at the End of Grade Seven.

SUMS OF
SQUARES

384.57
2726.24
3110.81

d'f’

5

159
164

Rank SeDs
3 3.31
2 3.20
6 3.69
5 3.69
b 4,60
1 5472
EST. MEAN
SQUARES F
76491 Lo ¥
17.15

3 Significant at or beyond the .05 level
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Table 3-25

Means, Ranks and Standard Deviations of ETS.II Raw Scores
for Classes in the UICSM-8 Program
at the End of Grade Seven,

Clase N Mean Rank SeDs
1 29 16.59 3 k.25
2 23 13.35 1 2.7h
3 2k 19.79 6 3.94
L 27 15.52 2 2.9k
5 25 21.64 T 3.9
6 26 22.h2 8 5.45
T 29 17.86 > 3.51
8 29 16.93 L 3.91

Table 3-25a

Analysis of Variance of ETS.II Raw Scores
for Classes in the UICSM-8 Program
at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN

VARTANCE SQUARES d.f. SQUARES F
Among Means 1672.62 T 238.95 15.49 &
Within Groups 3146.37 200 15.h2

TOTAL h818.99 211

U Significant at or beyond the .05 level.
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Table 3-26

Means, Ranks and Standard Deviatlons of EPS-II Raw Scores
for Classes in the UICSM-T Progrem
at the End of Grade Seven.

Class

= W N

i

SOURCE OF
VARIANCE

Among Means

Al

Within Groups

» TOTAL

as
31
30

Mean
15,18
15.76
15.36
17.03
18.20

Table 3-26a

Rank_ S:D._
1 3.73
3 3.95
2 3.65
L 2.96
5 3.92

Analysis of Vsriance of ETS-II Raw Scores
for Classes in the UICSM-T Program
at the End of Grade Seven,

SUMS OF
SQUARES

190,14
1842,.95
2033.09

d.f.
L

138

1k2

EST, MEAN

SQUARES F
47.54 3.56 ¢
13.35

»

[KC

Aruitoxt provided by Eic:
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Table 3-27

Means, Ranks and Standard Deviations of ETS-II
Residual Scores for Classes in the Stanclard Enriched
Program at the End of Grade Seven,

Class N X Rank 5.0,
1 26 0.1160 12 3.28

2 31 -1.8671 6 2.91

3 36 0.2395 13 3.37

4 33 0.9047 14 3,31

5 42 -2.5686 4 3,30

6 44 -2.6778 3 4,41

. 7 42 “1.4949 9 3.31
8 31 -0.1666 11 3.07

9 37 ~0,3600 10 3.11

10 28 -2.3803 5 3,27

11 2% -1.8274 7 3,51

12 27 -1.6737 8 2,99

13 32 -3.2704 1 3.02

14 32 -2.7653 2 2.48

Table 3=27a

_ Analysis of Variance of ETS-II1 Residual Scores
” for Classes in the Standard Enriched Program
at the End of Grade Seven.

Source of Sum of Est. Mean

Variance Squares d. f. Square F
Among Means 759.28 13 58.41 5.36 ¥
Within Croups 4909.69 451 10.88

Total 5668.97 464

3 Significant at or beyond the .05 level,
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Table 3-28

Means, BRanks and Standard Deviations of ETS-II Residual Scores
; for Classes in the Standard Accelerated Program
: at the End of Grade Seven.

Class N X Rank £.D.
i 33 0.036% 7 2.61 ‘

‘ 2 27 -1,0819 4 3.07
3 30 0.5500 8 2.48
| 4 26 2.784% 10 2,93
5 24 «-0,.2368 5 4,28

o= 6 30 -3,6964 1 3.25
7 23 -1.6383 3 3.84

8 24 1.7525 9 3.13

9 31 «1,8241 2 3.15

10 31 - -1,2328 6 3.52

Table 3-28a

Analysis of Variance of ZTS=]l Residual Scores
for Classes in Standarde-Accelerated Program
at the End of Grade Seven,

Source of Sum of Est, Mean

Variance Squares d.f. Square F
Anong Means 869.59 9 . 96.62 9.26 Y
Within Groups 2806.,22 269 10.43

Total 3675.81 278

5 Significant at or beyond the ,05 level,




Table 3-29

Means, Ranks and Standard Deviations of ETS-I1
Residual Scores for Classes in the SMSG-Normal
Program at the Iud of Grade Seven,

Class 1 R Rank S:D.
1 30 1.1308 6 4.53
2 24 -2,5891 i 3.20
3 30 -0,1782 3 3.20
4 24 0.9610 5 4.06
5 23 1.4503 8 3.44
6 24 1.1369 7 3.21
7 30 -0.2140 2 3.34
8 28 0.3783 4 4.19

Table 3=29a

Analysis of Variance of ETS-II Residual Scores
for Classes in the SMSG=Normal Program
at the End of Grade Seven,

Soucce of Surm of Est. Mean
Variance Squares d. =, Square F

a
Among Means 321,18 7 45.88 3.36 V
Within Groups 2801.12 205 13,66
Total 3122.30 212

e Significant at ox beyond the .05 level,
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Tabie 3=30

Means, Ranks and Standard Deviations of ETS-II
Residual Scores for Classes in the SMSGe-Accelerated
Programs at the End of Grade Seven.

Clasgs N_ X Rank S.D.

1 27 1.9509 4 3.01
2 31 1.2478 1 3.19
3 26 3.7497 6 3.08
4 28 1,5881 3 3.44
5 22 3.0293 5 2.99

6 31 1.4437 2 3.39

at the End of Grade Seven.
Class N R Rank S.D.

1 29 0.1030 3 3.21
2 23 -0.5942 2 3.07
3 24 2.0933 5 3.26
4 27 -0.9635 1 2,28
5 25 4.6831 7 4.28
6 26 6.1762 8 4.00
7 29 2,3040 6 2.95

8 29 0.4823 4 3.07

Table 3=30 -+ 31 a

Analysis of Variance of ETS-II Residual Scores
for Classes in the SMSG~-Accelerated and UICSM-8 Programs
at the End of Grade Seven.

Source of ° - Sum of Est., Mean
Variance Squares d. f. Sguare F
Among Means 1330.58 13 102.35 9.59 5

Within Groups 3873.65 363 10.67
Total 5204,23 376
d significant at or beyond the .05 level 81

i
Table 3-31
Means, Ranks and Standard Deviations of ETS-II
*  Residual Scores for Classes in the UICSM=8 Program




Table 3«31
Means, Ranks and Standard Deviations of ETS-II

Residual Scores for Classes in the UICSM=7 Program
at the End of Grade Seven.,

Class N _® Rank §.D.
1 28 »,.5382 2 1,99
2 29 «0.4687 3 3.18
3 25 «0.5922 | 1 2,42
4 31 0.0279 4 2.52
5 30 2,2855 | 5 3.13

Table 3-31a

Analysis of Variance of_EIS~II Residual Scores
for Classes in the UICSM=7 Program
at the End of Grade Seven,

Source of Sum of Est., Mean
Variance Squares d. £, Square F

a
Among Means 175.27 4 43.82 5.77 V
Within Groups 1145.61 138 8.33
Total 1320.88 142

3 Significant at or beyond the ,05 level,
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Table 3=32

Rank Order Correlations Between Raw and Residual Score Means
on ETS-I and ETS-II for Classes in Each of the Six Mathematics Programs
at the End of Grade Seven -

Tests
ETSe1 ETS-11
Programg N xd R__ N _‘Z,_g_ R_
1, Standard Enriched 14 422 .07 14 326 .29
2. Standard Accelerated 10 &47.50 .71 10 32 .81
3. SMSG-Normal 8 6 .93 8 56 .33
4, SMSG=Accelerated 6 6 .83 6 8 .77
5. UICSM~8 8 8 .90 8 4 .95
6. UICSM=7 5 8 .60 5 2 .90

It would appear that in some programs, class status was more dependent
upon initial pupil ability than upon the teaching received, while in othex
programs, classes maintained their status even after initial pupil differences
were controlled by regression. The averge correlation was approximately
equal on the two tests, However, the SMSG-Normal program, which showed little

change of class status after regression of the Developed Mathematical Abilities

scores (R = ,93) showed considerable change of class rank on the Mathematics

Achievemen: Test (R = .33). Por both tests, rank order correlations were

lowest for the Standard Enriched classes in which there was as much as 11
ranks change (out of 14 clsszes) on ETS-X and several changes of 7 or more
ranks on ETS-II,

Relationship Between ETS~-I and ETS-II Class Means. The magnitude of the

rank order correlations between ETS~I and ETS-~IY on both raw and residual

class means differed considerably from one program to another. In the

. 83




SMSG=Normal program classes generally retained the same position on both tests,
even after regression., In Standard Accelerated and UICSM-7, on the other haad,
classes shifted position from one test to the other on both raw and residual
scores. The expectation that interetest correlations would decrease substane
tially when scores were controlled for pupil ability and attitudes was not
fulfilled. The mean of the rank order correlations did not differ appreciably

from the raw to the residual scores,

Table 3-33

Rank Order Correlations Between ETS-I
and ETS~II Raw and Residual Class Means
at the End of Grade Seven.

Scores
Raw Residual
Program N 7_‘;!2 R__ N §_c_1_?: R_
1, Standard Enrichked 14 72 .84 14 122 .73
2, Standard Accelerated 10 92.5 b 10 54 .67
3. SMSG-Normal 8 8 .95 8 2 .98
&4, SMSG-Accelerated 6 4 .89 6 8 77
5. UICSM-8 8 6 .83 8 2 .98
6. UILCSM=7 5 8 .60 5 10 .50

Teacher-Made Testg, Near the end of the school year the teachers in each

of the five programs (SMSG-Accelerated and UICSM-8 were combined for purposes
of program and in-service work with teachers) analyzed the content covered
to-date by their classes as well as the material yet to be covered before the
end of the year. Each of the topics was given an approximate weight on the

basis of time spent and importance of the material for more advanced work.

Each of the teachers then submitted items to cover the several topics., The

8L




program consultant then selected items according to the number agreed upon

for each topic. All programs except Standard Enriched had a two-part test of

30 items each, of which pupils had to answer 25 on each part. The Standard
| Enriched pupils had a one=part, 34 item test of which thev had to answer 25
questions. For purposes of scoring, the two halves were averaged and each
pupil received a single score. Regression analyses were performed on each half
of the IMI's and the residuals averaged to obtain pupil residual scores.

Raw Scores, Although all teachers took an equal part in the construction
of the MMT'g, classes within programs varied considerably both in mean score

and in the spread of scores within classes. The greatest variability among

Lo it

class means was observed in the Standard Enriched Program which had the

smallest within-class variance, The smallest amonge-class variance was observed

in the Standard Accelerated Program., Analyses of variance yeilded significant F
ratios for each program. (See Tables 3-34 - 3-39 and 3-34a - 39a.)

The class means ranged from 15.75 to 22,42 in the Standard Enriched Program
from 14.96 to 19.54 in Standard Accelerated; from 15.30 to 19.13 in SMSG-Normal,

from 16.68 to 21.78 in SMSGeAccelerated; from 14.74 to 19.65 in UICSM~8 and

The tests, apparently, varied in difficulty. For the Standard Enriched,

{ from 14.24 to 17.77 in UICSM-7.
|

F SMEG-Accelerated and UICSM-8 classes the grand mean was between 18 and 19+ points,
|
|

fer the Standard Accelerated and UICSM=7 classes it was between 16 and 17 points,

Reoidual Scores. Regression of scores on pupil abilities and attitudes

tended to decrease the variability of individual scores, as expected, as well
as the inter-class variability in all programs. (See Tables 3-40 - 3-45) However,
| sralyses of variance yeilded significant F ratios for all progrems except

SMSG-Normal, Even when individual ability and attitude differences were




Means, Ranks and Standard Deviations of TMT Raw Scores
for Classes in the Standard Enriched Program
at the End of Grade Seven,

f Table 3-34
|

Class N Mean Rank S.De

1 26 22.42 14 2,25

‘ 2 31 19.26 9 3.21
3 36 17.67 b 3.35
| 4 33 21.09 11 2.61
' 5 b2 18,7k 8 4,08
; 6 bl 19.61 10 2.99
i 7 42 18.59 7 3.34
: 8 31 17.48 3 3.67
9 37 17.81 5 3.56

10 28 21.39 12 2.25

11 Pl 2142 13 2.53

| 12 27 18.0k 6 2.87
L 13 32 16.69 2 3.7k
| 1k 32 15,75 1 k.66

Table 3-34a

Analysis of Variance of IMT Raw Scores
for Classes in the Standard Enriched Program
at the End of Grade Seven,

SOURCE OF SUMS OF EST. MEAN

{ VARTANCE SQUARES d.f. SQUARES F
Among Means 1493.48 13 114,88 10.27 ¢
Within Groups 5043 ,48 451 11.88
TOTAL 6536.96 h6l

8 significant at or beyond the .05 level,
86




Table 3-35

Means, Ranks and Standard Deviations of IMT Raw Scores
for Classes in the Standard Accelerated Program

Class

W O 53 O U &= W P

10

SOURCE OF
VATYANCE
Axong Means
Within Groups

TOTAL

N

at the

33
2T
30
30
26
2k
30
a3
=2l
32

- 16,5k

End of Grade Seven,

Mean Ra
17000
15.77
17.83

N W W o F

15.65
19.54 1
16.67
14 .96
17.75
17.19

o

-~ ® W

Table 3-35a

Analysis of Variance of TMT Raw Scores
for Classes in the Standard Accelerated Program

at the

SIMS OF
SQUARES

385.30
3488,56
3873.86

End of Grade Seven,
EST. MEAN
d.f. SQUARES
9 ko.81
269 12.97

278

SeDe
3.18
3.62
3.92
3.39
L .65
3.16
3.68
LT
2.51

3.17

3.30

3 Significant at or beyond the .05 level,
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Teble 3-36

Means, Ranks and Standard Deviations of IMT Raw Scores
for Classes in the SMSG-Normal Program
at the End of Grade Seven,

i Class N Mean Rank SeDe -
1 30 17.17 3 3.67
2 2 15.96 2 3.5k
3 30 15.30 1 3.80
E b 2k 18.71 T 3,14
5 23 19.13 8 2,78
N 6 2l 18,0k A 3.82 ‘,:
T 30 18.23 5 3,59
8 28 18.25 6 I al
Table 3-36a

Analysls of Variance of IMT Raw Scores
for Classes in the SMSG-Normal Program
at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN

VARTAR SQUARES a.f. SQUARES F

Among Means 340,26 T 48.61 3.56 :

Within Groups 2802.57 205 13,67 )
- TOTAL 3142,83 212

V Significent at or beyond the .05 level .
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Table 3-37

Means; Ranks and Standard Deviations of IMT Raw Scores
for Clasges in the SMSG-Accelerated Progrem
at the End of Grade Seven

AN

Class N Meen Bank 8.
1 27 21.78 6 2.12
2 31 17.97 2 354
3 26 21.23 5 2.50
. 4 28 19.75 L 323
5 22 18.32 3 3.92
= 6 31 16.68 1 5.23
Table 3-3T7a k
Analysis of Variance of IMT Raw Scores
for Classes in the SMSG-Accelerated Program
at the End of Grade Seven
SOURCE OF SUMS OF EST. MEAN
VARTANCE SQUARES d.f. SQUARES F
Among Mesns 55653 5 111.30 8.53
Within Groups 2075.05 159 13.05 _
TOTAL 2631.58 164 ;

3’ Significunt at or beyond the .05 level,




Table 3-38

:_‘“ Means, Ranks uwud Standard Deviations of TMT Raw Scores

for Classes in the UICSM-8 Progrem

i, | at the End of Grade Seven.

E : Class N Mean Rank SeDe

B 1 29 18.45 6 3.90 ;
2 23 1,74 1 3.5%
3 2k 20.T1 T 1.76

= b 27 18,4k 5 3.00

5 25 18.32 b 3.8k
6 26 19.65 8 3.64

T 29 18.21 3 3.23

& 8 29 17.h5 2 3.90

Table 3-38a

Analysis of Variance of TMT Raw Scores

R fof Classes in the UICSM-8 Program

4| at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f. SQUARES F

_*_ Among Means 500,72 7 ;1.53 6.05 ¥

Witbin Groups 2l12,49 20l 11.82

£ TOTAL 2913.21 211

\a/ Significant at or beyond the .05 level.

<
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e Table 3-39

Means, Ranks and Standerd Deviations of IMP Raw Scores
for Classes in the UICSM-T Program
at the End of Grade Seven,

Class N Mean Rank S«De
1 28 15.32 2 3.80
R 2 29 ik .24 1 4.18
3 25 17.20 L 2.86
_ % 31 17.77 5 3.28
) 5 30 16.87 3 3.53
Table 3-3Ga

' Analysis of Variance of TMT Raw Scores
- for Classes in the UICSM-T Program
- at the End of Grade Seven,

SOURCE OF SUMS OF EST, MEAN

VARTANCE SQUARES a.f. SQUARES F
Among Means 2L6.94 L 61.T3 L84 §
Within Groups 1760.30 138 12.75

TOTAL 2007.24 142

= V Significant at or beyond the .05 level.

!
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Table 3-40

Means, Ranks and Standard Deviations of TMT Residual Scores
for Classes in the Standard Enriched Program
at the End of Grade Seven, o

Class N Mean Rank SeDe

1 26 3.3k 1k 2.92

2 31 .15 8 2.38

3 36 -.58 4 2.98

b 33 -.25 6 3+59

5 ko 1.45 12 2,20

6 Ly -e22 T k16

T b2 - 27 5 3.03

8 31 69 10 2.28

9 37 35 9 2.7k

10 28 1.16 11 1.60

11 ol 1.96 13 2,58

r 12 27 -.91 3 2.58
, 13 3 1.3 2 3.83
1L 32 -1.45 1 k19

Table 3-40a

Analysis of Variance of TMT Residual Scores
for Classes in the Stamdard Enriched Program
at the End of Grade Seven,

SOTRCT: OF SUMS OF EST, MEAN
VAUTCE SQUARES d.f. SQUARES =~ F

| Arong Means 678.1k 13 52,16 5.40 v/
Within Groups 4359.79 k51 9.67
TOTAL 5037.93 L6l

Vi Significant at or beyond the .05 level,
g2
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Table

3-41

Means, Ranks and Standard Deviations of T™MT Residual Scores

for Classes in the Standard Accelerated Program

1 33
2T
30
30
26
2k
39
23

O @ = N i1 & W N

=
o
N
N

at the End of Grade Seven

Mean

-9k
.03
-o17
.52
R
2.29
-1.02
-1.72
1.25
-.21

Table

Rank

-~ 0O v O\

10

= 0 =

3-41s

Anslysls of Variance of T™T Residual Sccres
for Classes in the Standard Accelerated Progrem
at the End of Grade Seven

SOURCE OF
VARTIANCE
Among Means
Within Groups
TOTAL

SUMS OF
SQUARES

307.3k
1642.65

1949.99

EST., MEAN
d.f. SQUARES
2 3415
269 6.11

278

S«Ds

2.30
2455
2.26
2.26
3.06
2.46
2.48
3.08
2,06
2020

F

5.59 v

U Significant at or beyond the .05 level,




Table 3-42

Means, kanks and Standard Deviations of TMT Residual Scores
for Classes in the SMSG-Hormal rrogram
at the End of Grade Seven

1 30 .52 ( 2.87
2 ok -e35 3 2.6h
3 30 -+56 1 2.98
4 ol .19 6 2.32
5 23 .69 8 1.85
6 2l 12 5 3.18
T 30 =37 2 3.03
8 28 .21 4 3ok
Teble 3-42a

Analysis of Variance of TMT Residual Scores
for Classes in the SMSG-Normal Program
at the End of Grade Seven

SOURCE OF SUMS OF EST, MzAN
VARIAKCE SQUARES a.f. gELWS
Among Mears 38.05 T 5.43 Ny
Within Groups 167h,22 205 &7
{OTAL 1712.27 212

ol
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Table 3-43

|
Clags N Mean
1 a7 1.35
2 31 .50
3 26 1.10
Iy 28 -1.19
5 22 2k

Means, Ranks and Standard Deviations of IMT Residual Scores ;1
for Classes in the SMSG-Accelerated Program
at the End of Grade Seven
mnk S.D.
6 2.35
2 3.91
5 2.30
1 2.54
L 2.99
) 31 .13 3 2,08 o
e
Table 3-43a
Analysis of Variance of TMT Residual Scores
for Classes in the SMSG-Accelerated Program
at the End of Grade Seven . v
SOURCE OF SUMS OF EST, MEAN |
VARTANCE SQUARES d.fe SQUARES F ¢
Among Means 122.35 5 ol 47 3.17 ¥

Within Groups 1227.21 159 T.72
TOTAL 1349.56 164

5 Significant at or beyond the .05 level,




Table 3-Lk

Means, Ranks and Standard Deviations of TMT Residual Scores
for Classes in the UICSM-8 Program
at the End of Grade Seven,

Class N Mean Rank SeDe
' 1 29 .36 5 2.45
2 23 ~-1.79 1l 2,24
3 b 1.95 8 1.85
L 27 - T6 2 1.95
> 25 31 L 3.03
6 26 1.20 T 2.94
T 29 o1 6 2.30
) 29 - .64 3 1.54
Table 3-bhs
Analysis of Variance of TMT Residual Scores
for Classes in the UICSM-8 Program
at the End of Grade Seven,
SOURCE OF SUMS OF EZRe MEAN
VARIANCE SQUARES d.f. Q2 JRES F
Among Means 237.55 T 33.93 6.25 g
Vithin Groups 1108.12 204 5.43
TOTAL 1345.67 211

a
V Significant at or beyond the .05 level.
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Table 3-U45

Means, Ranks and Standard Deviations of TMI Regidval Scores
for Classes in the UICSM-T Program
at the End of Grade Seven,

Class N Mean Renk SeD.
1 28 -e29 2 2,0k
2 29 -2.22 1 242
3 25 1.0k 5 2,08
4 31 99 4 2.12
5 30 .62 3 2.66
o Table 3-k5a

Analysis of Variance of TMT Residual Scores
for Classes in the UICSM-7 Program
at the End of Grade Seven.

SOURCE OF SUMS OF EST, MEAN

VARIANCE SQUARES dofs SQUARES F
Among Means 215,08 o 5377 10.30 ¥
Within Groups 720.69 138 5.22

TOTAL 935.77 1h2

6’ Signiflcant at or beyond the .05 level,
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controlled, classes remained significantly different trom each other. (See Tables
3-40a - 3-45a,) Average performance on IMF riw and residual scores by program

is presented in Table 3-46,
Table 3«46

Means and Standard Deviations of Teacher=Made Test
Raw and Residual Scores for Pupils in Six Mathematics Programs
at the End of Grade Sevesn.

Raw Scores Residuals

Program X S. D, X __ S.D.

l. Standard Enriched 18,886 3.7534 .196 3.2950
2, Standard Accelerated 16.878 3.7329 -.003 2.648¢4
3. SHSGeNormal 17.544 3.8502 -.015 2.8419
4, SMSGeAcceleratad 19.212 4.0057 174 2.8686
5. UICSM-8 18.264 3.7157 .131 2.5253
6. UICSM-7 16,286 3.7597 .018 2.5670

Relationship Between Teacher-Made Tests and ETS-II Raw and Residugl

Scores. Controlling for pupil abilities and attitudes shifted class rank order
on the Teacher-Made Tests to varying degrees in the several programs, UICSM=7
was least affected (R=,90), while SMSG-Accelerated showed the greatest effects
(R=.60). (See Table 3-47,) The average rank order correlation between Teachere

Made Test raw. and residual class ranks: for the six programs was .71.
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MAL T 2%
Aauvic 3“%(

Rank Order Correlation Between Teacher-Made Test Raw and Residual,
Teacher-Made Test Raw and ETS-IY Raw and TeachereMade Tegt Residual
and ETS-II Residual Class Means for Classes in Six Mathematics
Programs at the End of Grade Seven,

Tests — ‘-

IMT Raw TMT Raw TMT Residual e

. TMT Residual ETIS=II Raw ETS=I1 Residual >

Progran . N 2 E_ B2 R __ B2~ R

1., Staudard Enriched 14 131 71 103 77 350 23
2, Standard Accel3rated 10 50 .70 216 -.30 236 -.43
3. SMSGwNormal 8 32 .62 8 .91 14 .83

4., SMSG=Accelerated - 6 14 «60 12 .66 12 .66 e

5. ULCSMe=8 3 22 .14 36 .57 26 .69 .
6. UICSM=7 5 2 .90 14 .30 24 -, 20

When Teacher=Made Test snd ETSe-II class ranks were correlated it became
clear that particularly for the Standard Accelerated and UICSM=7 programs, the

kind of achievement measured by the Mathematics Achievement Test (ETS-II) differed

considerably from the content assessed by the Teacher-Made Tests. The negative

correlations for both programs on the residual comparison and for Standard Accele
erated on the raw comparison as well testify to the great disparity in content

between the two tests. For example, Class 6 ih the Standard Accelerated program
ranked lowest of all ten classes on EIS-II (Raw and Residual) and had the highest

raw and residual mean scores on the TeachereMade Test, Similarly, Class 3 in

ULCSM=7 ranked lowest of all five classes on ETS-II residual scores and highest

on the IMT residuals,
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l

I Summary of Within Program Analyses. Even after controlling for initial
pupil ability and attitudes toward mathematics, classes within programs continued
te differ gignificantly on the three measures. Although in some programs
classes tended to retain their status on all measures, in other programs classes
shifted greatly in the rank order from one test-to another. 1The greatest

discrepancies in class rank were observed in the UICSM-7 and Standard Accelerated

Programs between TeachereMade Test and ETS-IIL, both achievement tests, Thus,

variables other than the seven included in the multiple regression equation
affected pupil attainment and class status, An iavestigation of the effects
of some selected teacher variables was performed by Neill 3'who found that the
amount of teacher preparation had a significant positive correlation with
class scores on the three criterion me .sures. However, even aftef controlling

for the teacher's educational attainment (as well as for some other teacher

factors) significant class differences still remained, The zultiple R 2 (based

on the seven independent variables) for equchof the 3 tests. explained about cnew~
third of the variance in scores. The teacher factors explained an additional
20 %. Thuws, abcut 45percent of the within program variance remained unexplained
by any of the factors controlled in this or Neill's study.

Relationship Among the Three Criterion Measures., Product moment correlations

between the two ETS neasures and between each of them and the Teacher-Made Tests

were computed within each of the six programs and for the total population.
(See Table 3-48)) For each program and for the total population, the correla-

tions between ETS-I and ETS=-IL were greater than the correlations between the i

ETS measures and the Teacher-Made Tests

The magnitude of the correlations,

however, varied considerably from ome program to another. They were highest

3 Robert D. Neill, The Effects of Selected Teacher Variables on Mathematics
Achievement of Academically Talented Junior High School Pupils. Unpublished
doctoral dissertation., Teachers College, Columbia University, 1966.
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for UICSM-3, lowest for Standard Accelerated; and, generally, higher for the

contemporary programs than for the standard ones.

It would appear that the

geveral tests tended to have more in common for the contemporery thaan for

the standard programs and may explain, in part, why the former tended to have

hig.er means on the EYS tests than the latter, (See Tables B-3 and B-8a-B-8f

in Appendix B.)

Table 3«48

Intercorrelations Among Three Criterion Variables for Pupils

in Each of $ix Mathematics Programs and for the
Total Population at the End of Grade Seven.

Correlations
Program ETS«I and EIS-II ETS-1 and TMT ETS-II and TMT
1., Standard Enriched .54 .36 .40
2, Standard Accelerated 44 .38 ¢35
3. SMSG=Normal .65 .53 . 54
4, SMSGeAccelerated .52 .54 .48
5. UICSM-8 .66 .53 .61
6. UICSH~7 .59 49 .53
7. Total .62 .38 .38
101




CHAPTER IV

End of Crade Eight Results

During the second year of the study (school year 1953-196%4) when fhe
pupils were in 8th grade, 49 of the original classes participated, However,
pupil mobility both during the summer and during the school year resulted in
a loss of 200 pupils or about 137 from the end of seventh grade to the end of
eighth grade, By May, 1964, there were 1271 students in the 49 participating

classes,

In=Service Program

The ineservice program for the teachers continued throughout the school
a
year, Teachers in five of the six programs v had a minimum of four sessions
with the consultant assigned to that particuiar program. Teachers in the

- Standard Accelerated Program met only twice.

End of Year Results.

Tesgting Program

At the end of Grade 8 each of the participating students took three tests:

1) Teacher Made Test (TMT) developed cooperatively by the teachers and the

consultant of each program sepsrately to test the material covered in the

<m

From the beginning of Grade 8 the teachers in the $MSGe~Accelerated and the
UICSM-8 programs were separated,
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particular program. 2) Test of Developed Mathematical Abilities (ETS-I)

prepared by the Educational Testing Service to assess general mathematical

competence and 3) Test of Mathematics Achievement (ETS-II), also prepared by

the Educational Testing Service which combined materials derived from each of
the six programs. This test thus consisted of six sub=tests, although the 40
items were randomly distributed through the test.

Anquaea of Test Results,

The scores on the two tests which cut across all programs (EIS-I and ETS-II)

were subjected to one way analyses of variance both by pupils across programs

and by classes within program. The six sub-tests of ETS~II were also analyzed

for each program to determine the extent to which pupils in the various courses
of study could handle both the material they had ostensibly been taught as well
as material to which they had not been directly exposed.

To insure relative comparability of the groups in the several programs,
all test scores were again, as at the end of Grade 7, controlled for the seven
initial independent variables (IQ, Reading, Arithmetic, SES, Attitudes toward
Math, Assessment of Own Math Ability, General Self-Assesament) by a series of

a

regression equations, Vv (See Tables C=1, C=2, C=3 in Appendix C.) All analyses

were performed on both raw and residual scores.

Cross Program Analyses
Developed Mathematical Abilities Test (ETS~-I). Table 4-1 presents the

means and standard deviations for both raw and residual scor:s for each program

¥ For the two ETS Tests, the regression equations were derived from the total

population., For TMI's regression was based on each program separately,
since all analyses were within program.
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L ommmal

Table 4e1

Means, Standard Deviations and Ranges of the
Raw and Residual Scores on the Developed Mathematical
; Abilities Tegt (ETSeI) At End of Grade Eight

Raw Scores Residuals
a
Program N Mean  S.D.  Rage’  Mean = §.D,
Standard Enriched 321 15.54 4,51 6=29 -, 9341 3,65
Standard Accelerated 248 18.60 4,45 9«28 -,0907 3.78
SMSG=Normal 202 18,31 4,80 5«30 .0555 3.57
E SMSG=Accelerated 160 19,58 4,19 9-30 7075 3.5%
UICSM=8 212 19,00 4,43 8=28 . 7009 3.88
UICSM=7 128 18,50 4,42 5=28 3812 3.54
Total. 1271 17.95 4,49 5«30 0.0000 3.69

a
\Y

} Maximum possible score = 30, Ranges are reported for raw scores only, and
present the lowest and highest pupil score for each program,

a0k




Table 4«2

Analysis of Variance of Raw Scores on ETSw»I
for Pupils in Six Mathematics Prograoms
at Ead of Grade Eight,

Source of Sum of Egt, Mean

Mariance Squares d.f, Squares F

Among Means 2673,70 S 534,74 26,56 ¢

Within Groups 25488,19 1265 20,13
TOTAL 28161.89 1270 25

Scheffe Tests

1 2 3 4 5 6
1 -3.05746 -2;768;, -4.0378% -3.4566" --2.95653
2
3
4
5
a
v

Enriched vs, Accelerated = <1,9929

<

Conteunporary vs., Standard = 1,7762

V  significant at or beyond the .05 level,
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Table 4=3

Analysis of Variance of Residual Scores on ETSeI
for Fupils in Six Mathematics Programs at
the End of Grade Eight.

Source of Sums of Est, Mean
Variance Squares d.£f. Squaresg E__
Among Means 485,70 5 97.14 7.15S
Withia Groups 17181.77 1265 13,58
TOTAL 17667.47 1270
Scheffé Tests
1 2 3 4 5 6
- a ra a

1 -1,6416 «1,6350 V.  -1,3153 V
2
3
&
5

Enriched vs, Accelerated = =.86£;0€'

Contemporary vs,Standard = .97373
a
\

Significant at or beyond the .05 level,
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on the Developed Matimatieal Abilities Test. FPor the raw scores, ranges are
presented, as well, A one~way anuslysis of variance of the raw scores found
inter-progran differences significant well beyond the .83 level (See Table 4-2).
Scheffe comparisons among the several programs found that the pupils in the
Standard Bariched program scored significantly (at the .05 level) below the
pupils in ¢ach of the other programs, When the residual scorés were subjected
to analysis {See Table 4<3) the results remained significant, but the magnitude
of the differences decreased. Scheffé contrasts showed *he Standard Erriched
progrem to differ significantly only from the SMSG-Accelerated and the two
UICSH programs.

Contrasts (of both raw and residual scores) between enriched and accelerated
programs found the latter to be significantly superior. Similarly, contrasts
between the "stsndard” atid the “contemporary'’ programs found that pupils in
the “contemporary” programs scored significantly higher. Rank order of raw and
residual means changed only for three programs: Standard Accelerated moved from

3rd to Sth place; UICSM~7 from 4th to 3rd and SMSG=Normal from 5th to 4th,

Mathematics Achievement Test (ETS=11). On the Mathematics Achievement

Test raw scores tended to be somevwhat lower for each group than they weare on

the Developed Methematical Abilities Test (ETS~-I), evenr though the former had

e higher possible geore, (See Table 4et,) Tha means (ocut of & meximuem of 40

items) ronged from about 14 for the Standard Enxfched to almost 18 for the
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Table 4=4

Means, Standard Deviations and Ranges of the

Mathematics Achievement Test g&nz Raw and

Residual Scores At End of Grade Eight,

—-—m———‘
Prog i N Mean  S,D,  Range
Standed Bariched 321 14,06 3.71 71=27
Standard Accelerated 248 14,79 4,00 S=27
SMSC=Formeal 202 15.76 4442 =33
SMSGeAccelerated 160 17,23 4,14 8«26
UICSM=7 i28 16.94 3.86 8«25
Total - 1271 15,75 4,05 5=33
§

Maximus possible score = 40,

Reziduals
Magn S.0,
=, 5369 3.21

«3,5145 3.56
e 2052 3. 70
« 7966 3,67
1.5716 3.81
1.0151 3.34
0.0000 3.54

prweny st L g

Ranges are reported for rav scorss only, and

represent the lowest and highest pupil score in esch program,




Table 4=5

Analysis of Variance of Raw Scores on
ETS=11 for Pupils in Six Mathematics Programs
at the End of Grade Eight,

Source of Sums of Est, Mean
Variance Squares d. £, Squares F

a
Among Means 242004 5 484,01 29,54 V
Within Groups 20745,953 1265 16,39
TOTAL 23165,99 1270

Scheffe Tests

1 2 3 4 5 6

a a e a
\" v v v

1 «1,7002 «3.1691 «3,6368 «2,8794

a

2 «2,4369V «-2.9()46e --2.1472e

3 -=1.4689e «1,936% *

4

Enriched vs, Accelerated = -1.7543e
5 fontemporary +s. Standard = 2.48039
6

Al “TWMt . .asx

v 8iificaat at or beyond the .05 level,
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Table 4«6

Analysis of Variance of Residual Scores on
ETS-JI for Pupils in Six Mathematics
Programs at the End of Grade Ejght.

Souzce of Sum of Est, Mean
Varignce Squares d.f. Squares F
v
Among Means 1427,01 5 285,40 22,83
Within Groups 15816,40 1265 12,50
TOTAL 17243.41 1270
Scheffé Tests
1 2 3 4 S 6
a a a

1 «1,3335V  «2,1085V  1.5520V

v @ § 8
2 «1,.3093 «2,3111 «3,0861 «2,5296
3 -1.77683
4 -
5 -

PR

Enriched vs., Accelerated = =,8382
- a

Contemporary vs. Standard = 1.820?.V

Significant at or beyond the .05 level,

<®
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UICSM=8 group. A one=way analysis of variance showed s’gnificant differences
among group means (See Tablé 4«5), Scheffé'contrasts found that pupils in the
Standard Enriched classes performed less well than pupils in all other programs
except the Standard Acrelerated, which was significantly lower than the three
accelerated modern programs (SMSG=Accelerated, UICS!-8 ard UICSM=7). The SMSG-
Normal rrogram fell significantly below the 3MSG-Accelerated and UICSM-8. As
on ET5-I, pupils in the accelrated programs scored higher than those in the
enciched; and the contemporary programs exceeded the stz:dard cnes,

The analysis of residuals also ylelded a significant F ratio, and the
accelerated and contemporary programs remained superior to the enriched and
standard ones. (See Table 4~€,). However, contrasts among programs no longer
found the Standard Accelerated superiur to the Standard Enriched or the SMSG-
Accelerated to the SMSG=Normal; the latter, however, scored significantly
higher than the Standard Accelerated.

The rank order of the six programs was not consistent in the raw and
residual analyses. Although UICSM=8 held the first position in both rank
crders, SMSG-Accelerated moved from second to third place while UICSM=7 moved
from third to second. Standard Enriched changed places with Standard Accelerated,
moving from 6th to 5th place. SMSG-Normal retained 4th place. (See Tables (w6a

to C+6f, Appendix C, for summavries of ETS~I and ETS~II scores by program,
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Sub~test Analyses = ETS«IT « Raw Scores. Since the Mathematics Achievement

Test was made up of six sube-tests, each composed of items drawn from the

VR
\

material specifically taught in each of the six programs, pupils could be
compared on their ability to cope with content to which they had not been
directly exposed as well as to material from their own course of study.
Table 4«7 presents the raw score means, ranks and standard deviations for
each program on each subetest and Table 4-8 presents the same data for the
residual scores.

One-way analyses of variance for the six programs on the raw scores of
each sube-test found significant_g_ratios for all six subetests. (See Tables Ce4a
o C-4f in Appendix C,) However, the groups showed little consistency in
regard to "own" versus "others' subetests.

On sub-test I, SMSG-Normal did significantly better than Standard
Enriched from whose course of study the sub=test was comstructed. In fact, the
Standard Enriched program ranked 5th on its own sub-test. Differences between
the Enriched and Accelerated or the Standard and Contemporary were not
significant.

On its "own" sub-test II, the Standard Accelerated pupils ranked second,
and differed significantly from the Standard Enriched and both ULCSM programs.
Pupils in the first ranking SMSG-Accelerated program apparently dealt with the
advanced traditional algebraic material taught in the Standard Accelerated

program even better than did the traditional accelerants themselves.
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Table hv‘ﬂ .

Means, Ranks and Standard Deviations of Raw Scores
on the Six Sub=Tests of mamuw.m..mon Each of the Six Mathematscs
Programs at the End of Grade Eight.

Sub-Tests

a
Program 1V I v _ iz V v b

b

X  Rank S.D. X Rank S.D, X Rank S.D. X  Rank S.D. X Rank S.D. X _Rank S.D. 2 Raaks

\'4

St. Enrich. 2.11V 2 1,27 1.41 2 0.85 2.53 1 1.12 1.89 2 1.13 1.96 2 1,13 4,26 2 1.39 i1
St. Accel. 2,16 4 1.23 w.mo@ 5 1.02 2,74 2.,51.15 1.83 1 1,13 2,09 3 1.11 4,10 1 1,49 16.5
SMSG-Normal 2.49 6 1,27 1,60 4 0.88 w.wbm\ 6 1.22 2,27 3 1.35 1.80 1 1.04 4,44 3 1,54 23
SMSG-Accel. 2.38 5 1.18 i.83 6 1.10 2.74 2.5 1.17 M.mum\ 4 1.35 2,23 4 1,06 5.26 4 1.45 25.5
UICSM~-8 2,12 3 1.24 1.49 3 0.87 2,95 5 1.29 3,06 6 1.32 N.N@@ 5 1.05 5.67 6 1.48 28
UICSM-7 207 1 1,16 1.28 1 0.92 2,86 4 1,21 2,89 5 1.24 2,46 6 1.11 m.&m@ S 1.47 22

¢ Maximum score = 7
D Maximum score = 6

m\ Sub=test composed of material taught in the particular program,




On its "own" sub=test {II, the SMSG=Normal program ranked first and did
significantly better than either of the standard programs, but not significantly
better than the other contemporary programs. -

On subetest IV, derived from SMSG=Accelerated content, the two UICSM
programs ranked in first and second place, but did not score significantly higher
than the third place SMSG=Accelerated. On this sub=test, each of the "modern"
programs exceeded the two traditional ones and accelerated programs, in aggre=~
gate, had sigrificantly higher means than the two enriched ones,

On its “own" sub=test V, UICSM~8 ranked second, UICSM=7 ranked first.
However, the three accelerated modern programs did not differ from each other,
but each of the three differed significantly from the modern enriched program
(SMSG-Normal). 1In general, the accelerated programs scored significantly higher
than the enriched ones. Differences between ~o>ntemporary and standard were
not significant.

On substest Vi, built around the UICSM«7 content, UICSM~8 ranked first,
and UICSM~7, second. These two programs, as well as the SMSG-Accelerated had
significantly higher means than the two standard and the one contemporary 5
enriched program, but they did not differ significantly from each other.

Summary. On the basis of the raw score analyses, the SMSG-Normal program
was the only one to rank first onm its own sub-test. However, with the exception
of Standard Enriched, which ranked fifth on its own sub~test, each of the other
programs ranked in the top half of the rank order on the material supposedly
derived from their own courses of study. It also appeared that some of the
sub~tests were intrinsically more difficult than others. For example the
means on the seven-item sub-test VI were about double the means on the seven-
item sub=tests I and III. Similarly, the means on the six-item subtest IV were

generelly higher than the means on subetest II which had the same number of items.
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Subetest Analyses =« ETSeII « Residuals. When the scores of each of the sube

tests were regressed on the seven pupil characteristics, (See Table C-2,
Appendix C) the rank order of the rcsidual means by program differed somewhat
from the ran% order observed in the raw score analyses, (See Table 4;8.) For
sub=tests IV and V (SMSG~Accelerated and UICSM-8, recpectively) the order
remained completely unchangeu, For subetests II enc VI the rank order correlc-
tion was .94; ca sub=test II, R=,81 and for sub=test I, which showed the
greatest amount of shift after regression, R=,60,

The only program which ranked highest on its "own' subetest was SMSG=Normal,
Standard Accelerated, UICSM~8 and UICSM=7 ez:h held secord position on their
"oun" subetests (a rank of 5)., However, inspection of the rows of Table 4«8
indicates that all programs except UICSM;é received their highest residual
scores on their "own" subetests, UICSM=8 pupils did better on both the
Standard Accelerated and the UICSM«7 material than they did on their own, The
sum of ranks across rows placed UICSM;B in first place, Standard Accelerated
in last place,

One-way analyses nf variance of the six sub=test residual scores all
ylelded significant ¥ ratios (See Tables C=5a = C=5f, Appendix C.). On its "own"
sub=test I, Standard Enriched held third place, SMSG=Normal pupils scored highege
while Standard Accelerated and both UICSM programs scored below expectation,
Scheffe contrasts found Standard Accelerated significantly below SMSé:Rbrmal.
Nedther of the cluster corntrasts reached significance,

On its "own" sub-test II, Standard Accelerated held sacond place, exceeded
by SMSG~Accelerated, The two UICSM programs and Standard Enriched fell more or

less below expectation and the differences between UICSM-7 and both Standard
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Accelerated and SMSG-Accelerated reached significance. The enriched programs
fell significantly below the accelerated but the contemporary did not differ
significantly from the standard ones.

On its "own'" sub=test III, SMSG-Normal rarked highest and pupils in this
program did significantly better than those in the two standard and in the
SMSGwAccelerated programs. In addition, Standard Accelerated fell significantly
below Standard Enriched and both UICSM programs. The contemporary cluster
exceeded the standard one, but the enriched and accelerated clusters did not
differ significantly from each other.

On sub-test IV, based cn the SMSGwAccelerated course of study, UICSM=8
ranked highest, UICSM=7 second and SMSG~Accelerated, third. Pupils in each
of the contemporary accelerated programs scored significantly higher than
pupils in either standard program or in SMSG-Normal; and Standard Accelerated
fell significantly below the other fwo. Despite the poor showing of Standard
Accelerated, the accelerated cluster did significantly better than the enriched.
The contemporary programs combined exceeded the standard ones.

On the UICSM-8 sub=test V, UICSM-7 ranked highest, followed by UICSM-8
and SMSG-Accelerated; but the differences among these three were not significant.
Only UICSM-7 differed significantly from each of the Standard programs and
both UICSM programs were significantly above SMSG=Normal. Of the two cluster
contrasts, only the difference between enriched and accelerated reached a
significant level.

On the UICSM-7 sub-test VI, UICSM=8 pupils scored highest, although they
did not differ significantly from UICSM=7 pupils., They did, however, score
significantly higher than the pupils in the other four programs. UXCSM-7 had

a significantly higher mean than the two standard and the SMSG-Normal programs
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Table 4«8

.meSm. Ranks and Standard Deviations of Residual Scores
on the Six Sub=tests of ETS~II for Each of the Six Mathematics Prograas
at the End of Grade Eight,

b
-

o — Subetests .
I 111 IV u v VI
Progray _N _ X Rank S.D. _ X Rank S.D. _X Rank S.D. _ X R Yk S.D. _X Rank S.D. _ X Rank S.D. T Ranks
St.Barich.321 0.0494 1.22 -0.02 3 0.85 -0.07 3 1.05 -0.22 2 1.10 ~0.05 2 1.12 =0.20 3 1.19 17
St.Accel. 248 -0.14 1 1.19 0.13%5 0.95 -0.41 1 1.09 ~0.63 1 0.95 -0.05 3 1.09 ~0.74 1 1.45 12
SMSG-Nor. 202 0.25 5 1.17 0.01 4 0.82 0.3096 1.17 =0.12 3 1.21 =0.30 1 1.02 =0.35 2 1.48 22
SMSG-Accel 160  0.06 5 1.09 0.17 6 1.05 =0.17 2 1.09 0.37V4 1.27 0.07 4 1.04 0.20 4 0.96 25
UICSM-8 212 -0.09 3 1.15 -0.11 2 0.83 0.0 5 1.22 0.62 6 1.27 0.17%95 1.00 0.87 6 1.46 27
.UICSM-7 128 -0.13 2 1,14 -0.30 1 0.87 ©0.03 4 1,20 0.43 5 1.23 0,36 6 1.05 0.63¥5 1.44 23

@ Sub~test composed of material taught in the particular program.

&
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and SMSheAccelerated axceeded its normal counterpart as well as Standard

Accelerated; the latter was also exceeded by Standard Enriched. When the two

sets of program clusters were contrasted, the accelerated and the contemporary

programs were significantly higher than the enriched and the standard, rese- 2

peC ti w’)ely.

Summary. When substest scores were controlled for pup.i ability and attituden

the results were even less counsistent with the theory on which the test was
constructed than was true for the raw score comparisons, Only SMSG-Normal did
better on material ostensibly derived from its own course of study than did the
other programs. However, except for the UICSM-8 pupils, who achieved their
highest mean score on the UICSM=7 subtest, all other programs ranked higher on
their own subetest than on any other one. Both standard programs fell below their
predictad scores on all subetests, save their own; SMSG=Normal did somewhat
better than predicted on the standard content, less well on the contemporary
content; SMSG-Accelerated fell below its predicted mean score only on the
SMSG=Normal sub-test and UICSM~8, only on the Standard Accelerated sub-test.
UICSM=7 scored above the predicted level on all four contemporary sub-tests,
below on the two standard ones.

Analyses of variance across programs yielded significant F ratios for
each sub»test. Significant contrasts among programs were most frequent on
sub=tes!.s IV (5MSG~Accelerated) and VI(UICSM=7) (eleven and tem, respectively,
oit of a nossible 15) and least frequent on sube=tesis I (Standard Bpriched) and
Sub=test II (Standard Accelerated) (one and two, respecti-=ly, out of a possible

15).
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Within Program Analyses

ETS-I. ~ Raw Scores, Inspection of the raw score classroom means revealed

considerable differences among classes in each of the programs. (See Tables 4«9
through 4-14), The range of class means was greatest in the Standard Enriched
and the SMSG=Normal programs (about 7.5 score points), least in the SMSG=
Accelerated and UICSM-7' programs (about 4 points), However, all the one-way
analyses of variance across clsases within each program yielded significant

F retios (See Tables 4-9a through 4=14a), Aferinspection it appeared that the
range of classroom means within most of the programs was as great or greater
than the range across programs, The average difference between highest and
lowest class mean within programs was about 6 points, whereas the difference
between highest and lowest program means was only ebout 4 pointa.

ETS-I ~ Residual Scores, However, after performing a regression analysis
and treating the residual scores, the intra=program variability was considerably
reduced, (See Tables 4=15 to 4-20), Although in some of the programs
(Standard Accelerated, SMSG-Normal and UICSM=~7) inter-class differences
still reached siguificance, in the remaining progrems, no significant differences

(See Tables 4~158 = 4~20a.)
remained, / Thus, much of the within program classroom variability noted in the
raw score analyses was a function of differences in pupil abilities and attitude:.
Nevertheless, some of the varisbility could not be attributed to pupil difference:
and may, as was the case in Grade 7, reflect, among other wriables, differences in

teacher preparation and teacher sex.
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Tsble 4«9

Means, Ranke and Standard Deviations of
ETS=I Raw Scores for Classes in the Standard Enriched
Program at the End of GradeBight,

1 16.88 9 4,12
2 15,31 4 4,62
3 16,70 7 3.88
4 9.53 1 2.72
5 14,18 2 3,95
6 17,07 12 4,58
7 16,93 10 4,15
8 16,96 11 4,58
9 16, 7% 8 4,84
10 15,59 6 3.84
n 15,52 5 3.30
12 14,86 3 4,00
Total 15,60 .- 4,13
Table 4=9a,

Analysis of Variance of Raw Scores on ETS=1
for Classes in the Standard Enriched Program at
the End of Grade EBight,

Source of Sums of Est, Mean

Variance Squares 4. £, Squares E__
v

Among Means 867,74 11 78.89 4.63

Eithin Groups 5285,58 309 17.05

Total 6153.32 320

s Significant at or beyond the ,05 level,
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Table 4=10

Means. Ranks and Standard Deviations of E1SeI
Raw Sceres for Classes in the Standard Accelerated Program
at the End of Grade Eight,

Class Mean Rank 5.0
1 | 17.88 4 4.29
2 18.20 5 4.16
3 17.61 3 b.24
4 23,32 10 4,33
5 16.65 2 3.82
6 18.86 7 3.87
7 18.77 6 4,97
8 16,55 1 4,07
9 19.10 8 4.21

10 19,17 9 . 3,56

Total 18,60 - 4,12

Table 4-10a

< Analysis of Varisnce of Raw Scores on ETS-I
for Classes in the Standard Accelerated Program at the
End of Grade fight,

Source of Sums of Est. Mean
Variance Squares d. £, Squares F

a
Among Means 847,81 9 94,20 5.55 V
Within Groups 4023.51 238 16,98
Total 4871.32 247

8 Significant at or beyond the ,05 level,
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Table 4-11

Means, Ranks and Siandard Deviations of ETS-1 Raw Scores
for Classes in the SMSGeNormal Program at

the End of Grade Eight,

Class Mean
i 18,53
2 13.83
3 15,93
6 18,69
5 18,96
6 18,20
7 21,10
8 21,41

Total" 18.43

Rank

4

8.D.
4,79
4,08
%.51
2.85
3.88
4,63
3,71
4,36
4,20

Table 4=112

Analysis of Varience of Raw Scores on ETS-Y for
Clagses in the SMSG-Normal Program at the

End of Grade Eight,

Source of : Sums of
Variance =~ - - = Squarea .
Auong Means 1139.41
Within Grouwps 342197
Total 4561.38

d.f.
7
194

201

ESto Mpan
Squares

162,77
17.64

F

AT LON

]
9,23 V

3 Significant at or beyond the .05 level,



Table 4-12

Means, Ranks, and Standard Deviations of ETS~I Raw Scores ¢
for Classes in the SMSG=Accelerated Program .
at the End of Grade Fight,

Class Haen Rank SeD.

1 26,65 A 3.55 g

2 17,17 1 3.89

3 20.96 6 4.71

4 20,85 5 4.14

5 19,48 3 3.40 )
6 13.03 2 4,26
; Tota} 19,42 - £,01 ‘
i Table 4128

Analysis of Variance of Raw Scores on E¥S-% for
] Classes in the SMiG-Accelerated Prngram a2 the
End of frade Bight,

Seurce of Sums of Est., Mesam
Varlance Scquarss d. £, Squares 7

a
Among Means $85,32 5 137.06 8,51 V
Within Groups 2480.43 154 16,13
Total 3165,93 159

8 Siguificant al oy beyond the .05 level,




Table 4-13
d Means, Ranks, and Standard Deviations of ETS=I Raw Scores ﬁ;

for Classes in the UICSM~8 Program at
the End of Grade Eight,

Class Mean Rank S.D.

r | 1 18.85 5 4,36 g;

2 ' 15,04 1 2,98 .

3 21,60 8. 3,44 %%

4 18,19 2 4,09 g

5 20,43 7 466 ;%

- 6 18,65 3 4,57 i?

‘ 7 18,78 4 3,70 -
8 19,31 6 4,28
Total 18,85 . 4,08

Table 4~13a

Anslysis of Varlance of Raw Scores on ETS=I for
Classes in the UICSM~8 Program at the End of
Grade Eight,

Sourcs of Sums of Est, Mean

Variance Squares d.£. Squares F

Among Means 572,82 7 81.83 4,92 ¢

Hithin Means 3373.62 204 16.62 ,
Total 394644 213

% Signific;nt at or bayord the 05 levaiT
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Table 4=14

Means, Ranks aud Standard Deviations of ETS=I Raw Scores
for Classes in the UICSM=7 Program at the End
of Grade Eight,

1 18,91 4 4,25
2 | . ~18.63 3 4,36
3 16.75 1 4.00
4 20.76 5 4,61
5 17.44 2 4,10
Total 18.56 - 4,28

Table 4~14a

Anglysis of Variance of Raw Scores on ETS=I for
CIasees in the UICSM-7 Program at the
End of Grade Eight,

Source of Sums of Est. Mean

Variance Squares d.f, Squares F '
Among Means 255.38 4 63.84 3.48 Y
Within Groups 2235,93 123 18.33

Total 2491,31 127

) Significant at or beyond ,05 level,

125




Table 4=15

Means, Ranks and Standard Deviations of
ETS=I Residual Scores for Ciasses in the Standard Enriched
Program at cthe End of Grade Eight.

Class Mean Rank _ S.D,
1 0.16 10 3.79
2 -1,76 2 3.28
3 -0.43 9 4.45
4 -1,24 5.5 5.17
5 -2.14 1 3.05
6 0.38 11 3.55
7 0.44 12 3.60
8 -0,92 8 3.07
9 =1.45 4 3.82
10 -1,72 3 3.36
11 «=1,04 7 3.66
12 -1.24 5.5 3.35
Total -0,93 - 3.61
Table 4=15a

Analysis of Variance of Residual Scores on ETS-I
for Classes in the Standard Enriched Program
at the End of Grade Eight,

Source of Sums of Est, Mean
Variance Squares d, £, Squares F
Among Means 245,12 11 22,28 1.71
Within Groups 4027,18 309 13.03
Total 4272.30 320
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Table 416

Means, Panks and Standard Deviations of ETS~I Residual
Scores for Classes in the Standard Accelerated
Program at the End of Grade Eight,

Class

10

Total

Mean,

-0.90
-0.14
~0.51

3.21
0,64
-0.88
-0.71

0.06
~0.05
-0.05

-0.09

Rank

1

7.5
7.5

S.D.

4.09
3.19
2.96
3.06
5.12
3.67
4.69
2.70
3.45
3.46
3.69

Table 4-16a,

Analysis of Variance of Residval Scores on ETS-1
for Classes in the Standard Accelerated Program
at the End of Grade Eight,

Source of
Variance

Among Means

Within Groups

Total

Sums of

Squares

292,30
3244.43

3536.77

247

Est, Mean
Squares

32,48
13.53

a
2,38 V

8 Significant at or beyond the .05 level.
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Table 4-17

Means, Ranks and Standard Deviations of EIS-I Residual
Scores for Classes in the S¥SG=-Normal Progrsm
at the End of Grade Efght,

_omeieieninal I

1 0.70 7 3.82
2 -1,32 2 3.53
3 -1,98 1 3.75
4 0.66 6 2,96
5 0,26 3 2,74
6 0.29 4 3.59
7 0.61 5 3.35
8 1,31 8 3.52
Total 0.06 - 3.46
Table 4=17a

Analysis of Variance of Residual Scores on ETS~-I for
Clasgses in the SMSG-Normal Classes at ]

; the End of Grade Eight,
Source of Sums of Est, Mean
Variance Squares d.f, Squares F
a
Among Means 234,13 7 33,45 2,79 V
Within Groups 2327.68 194 12,00
Total 2561,81 201

3 Significant at or beyond the .05 level,
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Table 4-18
Means, Ranks and Standard Deviations of ETS~I Residual

Scores for Classes in the SMSG=Accelerated Program
at the End of Grade Eight,

Class Mean Rank S.Ds

.:#. L] ety S

l 1 1,29 4 3.45
2 «0.43 1 3,57

1,53 6 4.00

0,73 3 3.87

1.37 5 1.96

0.25 y3 3.65

A v W

Table 4~18a

Analysis of Variance of Residual Scores
on ETS-1 for Classes in the SMSG~Accelerated Program
at the End of Grade Eight,

Source of Sums of Est, Mean
Variance Squares d.f, Squazes F____
Among Means 81.26 5 16.25 1.31
Within Groups 1912,66 154 12,42
Total 1993.92 159
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Table 4=19

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the UICSM-§ Program
at the End of Grade Eight,

1 0.31 3 3.41
2 -0.,41 1 3.27
3 1,41 6 2.70
4 -0, 28 2 3.40
5 1.49 8 5.81
6 0.47 4 3.61
7 1,47 7 4.21
-8 7 1.01 5 3.61
Total 0.70 - 3.38

Table 4-19a

Analysis of Variance of Residual Scores on ETS=I
for Classes in the UICSM~8 Program
at the End of Grade Eight,

Source of Sums of Est, Mean
Variance Squares d.f. Squares F
Among Means 106,48 7 15.21 1.01
Within Groups 3071.29 204 15.06

Total 3177.77 211
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Table 4«20

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the UICSM=7 Program
at the End of Grade Eight,

Class Megn Rank S.D.
1 0.86 4 3.56
2 0.09 3 3.68
3 «0.82 1 2,73
4 2,11 5 3.65
5 0,58 2 3.59

Total 0.38 - 3.47

Table 4=20a

Analysis of Variance of Residual Scores on
ETS=1 for Classes in the UICSM=7 Program
at the End of Grade Eight,

Source of Sums of Est, Mean
Variance Squares d.f. Squares F

a
Among Means 156,04 A 39,01 3.2 V
Within Groups 1483.48 123 12,06
Total 1639,.52 127

8 Significant at or beyond the .05 level.




Table 4-21

Means, Renks and Stendard Deviations of ETS<IIRaw Scores
for Classes in the Standerd Enriched Program
at End of Grade Eight,

Class Hean Rank 8.D.
1 17.16 12 4.43
2. 1h .43 ( 3.68
3 14,50 8 3.4k
4 10.73 1 1.9%
p) 13.11 3 3.29
6 k.53 9 3.98
: T- 14,87 11 3.60
. 8 14,00 6 3.72
9 b, 74 10 3.38
10 13.74 5 2.94
11 13.36 4 2.80
12 12,86 2 2.70
Total 1%.10 -- 3.43
| Table 4.21q

Analysis of Variance of Raw Scores on EIS-II_
for Classes in the Standerd Enriched Program
at End of Grade Eight,

SOURCE OF SUMS OF EST. MEAN
VARTANCE SQUARES d.f. SQUARES F
t Among Means 545,50 11 k9.59 k.23 &
Within Groups 3637.32 309 11.73
TOTAL 4182,.82 320

——— - o en wma " oE sema-ema - -

O significant st or'beyond the 05 level

- -~ . . S aum— .
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" Table 4.22

Means, Ranks and Standerd Deviations of ETS-II Raw Scores
for Classes in the Standard Accelerated Program
at End of Grade Eight

Class Mesn Rank S.De
1 13.75 3 2.98
2 12,12 1 2.82
3 14,07 4 3.62
4 19.09 10 R
5 14,13 5 3.6k
6 14.57 (f 2.86
7 14,36 6 3.05
8 12,27 2 4,37
9 16.83 9 4.13
10 15.30 8 3.60
Total 14,72 -- 3.61
Table 4.22a

Analysis of Variance of Raw Scores on ETS-II
for Classes in the Standard Accelerated Program
at End of Grade Eight

SOURCE OF SUMS OF EST, MEAN

VARIANCE SQUARES defe SQUARES F
Among Means 917.02 9 101.89 7.83 ¢
Within Groups 3084.70 238 13,02

TOTAL L0o0L. T2 2hT

3 Significant at or beyond the .05 level
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Table 4-23

Means, Ranks snd Standard Deviations of EPS-IXY Raw Scores
for Classes in the SMSG - Normal Program
at End of Grade Eight.

Class Mean Renk SeDe
1 15,78 3 k5T
2 12,29 1 2.46
3 13.37 2 3.20
[} 15.88 L 3.59
5 16.38 T 3.64
6 16.00 5 3.88
T 16.10 6 3.87
8 19.96 8 5420
Total 15.76 -- 3.93
Tatle 4-23a

Analysis of Variance of Raw Scores on ETS.II
for Classes in the SMSG - Normal Program
at End of Grade Eight

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES def. SQUARES F
Among Means 934 .82 7 133.55 8.63 ¢
Within Groups 3002.29 194 15.48

TOTAL 393T.11 201

6 Significant at or beyond the .05 level ,
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Teble 4.2k

Means, Reuks and Standerd Deviations of ETS-II Rew Scores
for Classes in the SMSG - Accelerated Program :

at End of Grade Eight,
1 18.77 6 3.96 %
2 14 .67 1 2.89
3 17.48 3 b .ok
L 17.11 2 3.95
5 17.67 Y 3.20
6 18.32 5 k.27
= Total 17.29 - 3.93
Table 4-2ha

Analysis of Variance of Raw Scores on ETS-II
for Classes in the SMSG - Accelerated Program
at End of Grade Eight,

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f. SQUARES F
Arong Means 301.14 5 60.23 3.90 §
Within Groups 2379.63 154 15.45

TOTAL 2680.7T 159

| § Significant at or beyond the .05 level,
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Table %.25

Means, Ronks ang Stenderd Deviations of EPS-IT Raw Scores
for Tlesges in the UICSM-8 Program
at End o Grade Eight,

1 1707 b %.68
2 k.17 1 3.11
3 2% .50 8 2.6k
b 16.69 3 .59
5 19.5% 7 k.25
6 15.50 2 3.87
T 17.69 5 344
8 18.72 6 4,08
Totel 17.57 -- 3.93
Table 4.25g

Analysis of Varisnce of Raw Scorecs on ETS-II
for Classes in the UICSM-3 Program
at End of Grade Eight.

SOURCE OF SUMS OF EST, MEAN

VARIAKCE SQUARES d.f. SQUARES F
Among Means 843.98 T 120.57 7.86 §
Within Groups 3137.63 204 15.46

TOTAL 3981.61 211

¢ Significent at or beyond tke .05 level,
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Table ho2b

- 2o wudie
R at Ty

Means, Ranke and Stendard Deviatious of EIS.II Raw Seores %

for Classes in the UICM.T7 Progrem

at the Bag of Crade Eight, 5

3 Class Mean Rank SeDs
1 18,22 4 3.36

2 15650

[

3.01 ~
17.25 3.51
18.59 3.73
1544 3.98

Total 17.0L - 3.63
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Table k.26a

Analysis of Veriance of Baw Scores on EPS-IX ;
Tor Classes in the UICSM-T Progrem
at the Eng of Grade Eight, =

v

SOURCE OF SUMS OF ST, MEAN
VARTANCE SQUARES deT SQUARES F

PN LT Z At
S RO

Among Means 227,83 } 55,96 431 ¢ 1
Within Groupe 1610,12 123 33,20
TOTAL 1837.97 127

L ofe?
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_ ¢ Sienificant et or beyond the .05 lsvel .
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Table -4-27

Means, Renks and Standard Deviations of ETS-II Residual Scores
For Classes in the Standard Enriched Program
at the End of Grade Eight,

Class Mean Rank S.D.
1 2.5010 12 k.00

2 -0.6567 6 3.06

3 -0.6024 T 3.23

1 0.2811 10 3.07

p -1.3110 3 2.58

6 0.0492 9 2.92

T 0,330k 11 3.48

8 -2.1890 1 3.09

9 -0.6896 5 3.k2
10 -0.h1k2 8 3.13
il -1.2728 4 2.46
12 -1.6288 2 2.22
Total -0.536 -- 3.06

Table 4-27a

Analysis of Variance of ETSIT Residual Scores
of Classes in the Standard Enriched Program
at End of Grade Eight.

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Means 416.28 1 37.84 4.05 3
Within Groups 2888.84 309 9.35

TOTAL 3305.12 320

¢ Significant at or beyond the .05 level,
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Table 4.28

Means, Ranks and Standard Deviations:of ETS-II Residual Scores
For Classes in the Standard Accelerated Program
at the End of Grade Eight,

1 -2.7979 2 2.56
2 -3.9694 1 2.68
3 -0.9723 9 2.56
4 1.9189 6 3.80
p -1.1399 8 3.51
6 -2.5858 3 2.47
7 -2.5710 4 k.13
8 -2.5261 5 3.2
9 0.1699 10 3.05
10 -1.3469 T 3.65
Total -1.51% -- 3.26
Table 4-28s

Analysis of Variance of Residual Scores
of ETSJI for Classes in the Standard Accelerated Program
at End of Grade Eight.,

SOURCE OF SUMS OF EST, MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Mesns 594 .49 9 66.05 6.22 V
Within Groups 2527.30 238 10,62

TOTAL 3121.79 2uT

¢ Significant at or beyond the .05 level.
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Table 4.29

Means, Ranks and Standerd Deviations of ETS-II Residual Scores

for Classes in the SMSG - Normal Program
at End of Grade Eight,

Class Mean Bauk S.D.
1 0.0964 5 3.7k
2 -1.2498 3 3.16
3 -1.7465 1 2.43
) 0.1008 6 3.85
5 -0.3091 L 3.62
6 0.L7h5 T 3.43
7 -1.4206 2 3465
8 2.6539 8 k.53
Total -0.205 -- 3.51
Table 4-29a

Analysis of Variance of Residual Scores ca ETS -II
for Classes in the SMSG - Normal Program
at End of Grade Eight,

SOURCE OF SUMS OF EST., MEAN

VARIANCE SQUARES dof. SQUARES F
Among Means 372.53 7 53.22 4.33 §
Within Groups 2385.87 1oL 12.30

TOTAL 275840 201

V Significant at or beyond the :05 level,

1ko




Table 4-30

Means, Renks and Standazd Deviations of ETS-II Residusl Scores
for Clagses in the SMSG -Accelerated Program

at End of Grade Eight.

Class Mesn Rank 8.D.
1 1.8736 5 3.77
2 -0.6889 1 2.97
3 0,4297 3 'R
I} -0.2696 2 3.7TL
5 1.8357 4 2.23
6 1.8877 6 3.Th
Total 0.796 -- 3.56
Table 4-30s

Anaslysiis of Variance of Residusl Scores on ETS.II
for Classes in the SMSG - Accelerated Program
at End of Grade Eight.

SOURCE OF SUS OF EST., MEAN

VARIANCE SQUARES d.fs SQIIARES F
Among Means 192.09 5 38,42 3.03 ¥
Within Groups 1951.71 154 12,67

TOTAL 2143.80 159

¢ significant at or beyond the .05 level.
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Tabie L4.31

Means, Renks and Standerd Deviations of ETS-II Residual Scores
Por Clesses in the YICSM-8 Program
at End of Grade Eight,

Class Mean Renk S.D.
1 0.8072 i 3.50
2 0,187T7 2 2.62
3 3.8361 8 2.28
L 0.5835 3 3.81
p] 3.1972 7 4,81
6 -0.4987 1 3.48
T 2.1086 5 3.40
8 2.7606 6 3.96
Total 1.5710 -- 3.60
Table L4-31a

Analysis of Variance of Residusl Scores on ETS-II
for Classes in the UICSM-8 Program
at End of Grade Eight,

SOURCE OF SUMS OF EST, MEAN

VARIANCE SCUARES dof. SQUARES F
Among Means 428,70 7 61.25 4,73 V
Within Groups 2640.12 204 12.94

TOTAL 3068,.83 211

V Significant at or beyond the .0S5. level,

1k2




Mesns, Ranks and Standerd Deviatlons of ETS-II Residual Scores
for Classes in the UICSM-T7 Program

{ Table 4-32
|
\ at End of Grade Eight

« Class Mean Rank SeDe

B 1 2.1476 5 2.9k

‘ -0.339 1 2.69
1,5295 3 3.03 N

2.0968 I 3.29

) 5 -0,3122 2 3.81

Total 1.0150 -- 3.19

Table 4-32e

Analysis of Variance of Residual Scores on ETS.-II
for Classes in the UICSM-T Program
at End of Grade Eight

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Means 163.1% N 40.78 4,00
Within Groups 1255.53 123 10.21

TOTAL 1418.67 127

J Significant at or beyond the .05 level
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ETS-II Raw Scores. Each of the s{x clage-withineprogram znalyses of varierse of

raw scores on the Mathematics Achievement Test yielded significant F ratios.

The differences between highegt and lowest scoring class {n each program were

about of the same magnitude as on the Developed Mathematical Abilities Test.

The mean high-low classroom difference was 5.91, about 2.7 points greater than

the difference between the highest sud lowest program means, (Soe Tables 4-21.4026
. and 4-2la=4-26a,)
ETS-II » Residual Scores, All the analyses of the recidual scores by

clasg=withineprogram yielded significant F ratios, Although mean differences
among classes decreased somevhat, they still differed significantly even after
TQ, reading ability, arithmetic ability and the other pupil factors were
controlled., The avcrage difference between highest and lowest class was
3.77, about two points lower than in the raw score analysis. The greatest
difference between residual program means was 3.09. (See Tables 4=27 to 4«32
and 4-27a through 4-32a),

Relationship Between Raw and Residual Class Means. To assess the degree
to which classes retained their position within programs after regression on the
seven independent variables, a series of rank order correlations was computed

between mean raw and mean residual scores for each of the EIS tests.

Table 4«33

Rank Order Correlations Between Raw and
Residual Score Means for Classes in Each of the
Six Mathematice Programs at tXe Bnd of Grade Eight,

ETS-1 ETS-II
Program . N T a2 R N 2 42 R
1. Standard Enriched 12 79,50 72 12 142 «50
2, Standard Accele .ated 10 110.50 .33 10 82 .50
4, SMSGeAccelerated 8 o717 8 2 < 9%
5. UICSM=8 8 20 .76 8 2 .98
6. UICSM=7 5 0 1.00 5 4 .80
14k
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Since the multiple R from the regression equations was somewhat larger
for ETS-1 than for ETS~II (.60 as compared to .50), (See Table C-l,))
it would have been expected that residual scores would differ more from raw
scores on_ETS=I than on ETS=II. However, this expectation was fulfilled in
only some of the programs, For Standard Accelerated, SMSGeiccelerated and UICSM~-
8 Programs, changes in rank order were greater on ETS-I, as expected; but
for the other tiree programs, the reverse was true, To a large extent, the
variations among classrooms on both instruments must be attributed to factors
other than initial pupil abilities and attitudes,

Relationship Between ETS=I and ETS-II Class Means, Rank order correlations

computed between class means within programs on the two tests, for both raw
and residual socres, yielded, as expected, considerably higher correlations for
the raw scores, The mean rank order correlation for the raw score means was

+70; for the residuals, .42,

Table 4=34

Rank Order Correlations Between EIS-~I - -
and ETS~II Raw and Residual Class Means
at the End of Grade 8,

Scores
Progra Raw Residual
m

== N Edl R N Zg? R
1, Standard Enriched 12 62 .78 12 137,25 252
2. Standard Accelerated 10 30 082 10 106,50 «36
3. SMSG=Normal 8 8 « 90 8 I/ o712
4, SMSG=Accelerated 6 32 .09 6 28 .20

6. UICSM=7 5 6 « 70 5 10 .30

- ——— = - — o
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Teacher Made Tests. As noted above, the teachers in each programﬁpith

the assistance of their coneultant}conatructed a test designed to assess

mastery of the material covered by each of the classes in each program, Thus,
each of the six tests consisted only of content which, according to the best
judgment of the teachers, had been covered in their classes.

Since each of the six tests was administered only to the pupils in the
program for which it had been constructed, the regression analyses were performed
within=program, (See Table Ce3 in Appendix C), On the average, the seven:

independent variables accounted for about one fourth of the variaace of MI

gcores as they had on ETS=IT,

Raw _Scores. Inter-class differences were significant in all programs

except the Standard Enriched. In the latter, the difference between highest
and lowest scoring class was about 3,5 points; for the other programs the averagc
high=low difference was 4,8 points.

The tests varied considerably in difficulty, The Standard Enriched pupils
scored considerably higher on their test than did pupils in any other programs,
The pupils in the UICSM=7 classes had the lowest scores and showed the greatest
heterogeneity, both among classes and among pupils (See Tables 4-35 through
4«40, and 4-35a through 4-40a,)

Residual Scores. Analyses of variance of the residual scores yielded

significant F ratios for all programs, even for the Standard Enriched which had
shown no significant differences on the raw score analysds (See Tables 4=35b
through 4-40b), Highelow class differences decreased for the Standard Accelerated,
the SMSG=Normal and the SMSG=Accelerated programs, but increased for the

Standard Enriched and the two UICSM programs. Thus, controlling for pupil

ability and attitudes toward mathematics, did relatively little to decrease

class achievement differences, although pupil variability decreased in all
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Table 4-35

Means, Ranks and Standard Deviations and Rangee on Teacher«Made Test
Raw and Residual Scores for Classes in the Standar?® Enric-ed
Program at the End of Grade Eight,

Raw Scores Regiduals
~—

Class _ Mean  Rank S.D,  Range V _Mean  Rank  S.D,
1 21.28 12 3.31 1725 2.14 12 3.56
2 17.62 1 3.53 1224 ~1.58 1 2.49
3 17.93 2 3.45 1324 0.49 9 3.21
4 19.13 9.5 3,47 1225 0.59 10 3.46
5 18.76 6 3.26 1325 ¢.00 7 2,21
6 19.00 7.5 3.46  13-24 -0.24 5 2,40
7 18.81 5 4.87 15024 -0. 564 3 4,52
8 19.00 7.5 3,36  15-24 -0.39 4 2.68
9 19.13 9.5  3.66  12-24 0.21 8 3.11

10 18.19 3 4,00 1224 -0.90 2 3.27
11 18.38 4 2.9  15-24 -0.03 6 2,85
12 19.25 11 2.7 1324 0.86 11 2,32

Total 18.88 - 3.55 12«25 0.00 - 3.04

@ Ranges reported only for raw scores,

Tahle 2,083

Analysis of Variance of Raw Scores on TMT for Classes
in the Standard Enriched Program at the Eng of Grade £ight,

Source of Sums of Est, Mean
Variance Squares d.f. Squares F
Among Means 231,14 11 21,01 1.67
Within Groups 3909.90 309 12.61

l Total 4141,04 320

Table 4=35b

An§1ynis of Variance of Residual Scores of'gyz for Classes
La the Standard Enriched Program at the Ind of Grade Eight,

SZuzce of Sumsg of Est, Mean
riance Squares d.£f, Squares F
Among Means 254,88 11 23,17 2,50 ¢
Witk. 1 Groups 2874,30 , 309 9.27
Total 3129,18 320
l ¢ Significant at or beyond the .05 level, b7
LS
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Table 4«36

Mesns, Ranks, Standard Deviations and Raanges On Teacner-Made Tesgt
Raw and Residual Scores for Classes in the StandardeAccelerated Program
at the End of Grade Bight,

Raw_Scores Residuals

Class Mean Rank  S.D. Range \3 Mean Rerk  S.D.
1 18,24 8 3.81 13=25 1.58 9 3.34

2 18.62 10 3.68 13-25 2,31 10 3.52

3 15.79 4 4.79 6=24 =0.49 4 4,36

4 13.50 9 4.05 9«25 1.47 8 3.61

5 14,53 2 2,80 12-19 =0.51 3 2,52

6 16,57 5.5 3.11 1222 -0.44 5 3.05

7 16.57 5.5 2,89 11-24 -0.27 6 2,93

8 13.61 1 3.01 8-19 =1.75 1 2,56

9 17.24 7 3.73 8=24 0.49 7 3.20
10 15.68 3 3.63 7=23 -1.45 2 3.87
Total 16.46 - 3.63 625 0.00 - 3.37

8 Ranges reported only for raw scores

Table 4-36a8

Analyéiﬁ of Variance of Raw Scores of the TMT for Classes
in the Standard Accelerated Program at the End of Grade Pight,

Source of Sum of Est, Mean

Variaice Squares d.£f. Squares F
Among Means 559,46 9 62.16 4,72 v
Within Groups 3136.22 238 13.18

Total 3695.68 247

3 Significant at or beyoad the .05 level,

Table 4«36b

Analysl s of Variance of Residuai Scores on the TMI for Classes
in the Standard Accelerated Program at the End of Grade Eight,

Source of Sums of Est. Mean

Variance . Squares d.f, Squares F
Among Means 372.84 9 41,43 3.66 ¥
Within Groups 2697.30 238 11,33

Total 3070.14 2467

8 Significant at or beyond the .05 level, 148




Mecang, Rapks, Standard Deviations and Rauges on the

¢ Teacher=Made Test Raw and Pesidual Scores for Clasues in the
SMSG=Normal ¥rogram at the Fud of Grade Eignt.

fod,

Rawv Scores Residuale
PN T g O 5 4 Py a

Class %ean  Rank  S.D,  Reage v Mean  Rsik  S,D.

> rp .

Y 1 16.53 4 3,50 1la24 1.10 7 3.05

f; 2 14,05 2 3.87 720 0,23 3 3,32
3 3 11.73 1 3,25  S5elb .3,18 1 1,16

4 17.25 & 4.25  10-23 ¢.39 4.5 3.47
X 5 15.50 3 4,05 623 0,47 6 3.25
i 6 16,55 5 6,67 1125 1.47 3 3.17
| 7 16,79 7 2,35 12-21 ~0.47 2 2,44
Lﬂ 8 16,70 6 4,3 11=25 .39 4,5  3.53
| Total 15,75 = 373 5m25 9.00 - 3,18
l g Ranges reported only fn;: YTaw SCores, ] -

Table 4e37a

Analysis of Variance of Raw Scores on the MY for Classes
in the SMSG-Normsl Progrem at th~ End of Grade Eight.

Source of Sums of Est. Meaw
Variance Squares d,t, Squares F

. Among Means 378,56 C 7 54,08 3,88 ¥
Withia Groups 2689,02 194 13,93

Total 306756 201
§ Significant at or beyond the .§§% level,

Table 4-376

. Analysis of Variance of Residual Scores on the ML for Classes
‘ in the SMSG-Norwsl Program st the End of Grade Eight,

; Source of Sums of Egt. Mean
' Variance Squares d. £, Squares B
. “¢

Among Means 376,71 7 53,82 5,33 7
Within Groups 1948.66 194 10,10

Total 2325.37 20

- A s e s wa a w e

@ Significant at or beyond the .05 level. 149
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Table 438

Means, Ranks, Standard Deviations ﬁnﬂ‘Ranges on
Teacher-Made Test Raw and Residual Scores for nlasses in the
SMSG=Accelerated Program at the End of GradeEight,

Raw Scores Resgiduals
Class Mean Rank S.D. ‘ggggg_e Mean Rank S.D,
1 16,32 6 2.14 12-22 1,15 6 2,56
2 11.48 1 3.06 8-18 -2,11 1 3.16
3 16,13 5 3.65 5«21 0.52 4 3.46
A 15,89 4 3.52 8«22 «0,11 2 3.13
5 14,52 2 3.91 be24 0.37 3 3.23
6 15.12 3 3.89 5=24 0.59 5 3,55
Total.. 14,80 - 3.41 4u24 0.00 - 3.20

8 Ranges reported only for raw scores,

Table 4-38a

Analysls of Variance of Raw Scores on the IMT for Classes
in the SMSG-Accelerated Program at the End of GradeEight,

Source of Sums of Est, Mean
Variance Squares d.f., Squares F
Among Means 476.39 5 95.28 8.17 v
Within Groups 1795.21 154 11.66
Total 2271.60 159
¢ Significant at or beyond the ,05 level,
Table 4-38b
Analysis of Va-iance of Residual Scores on the ™T for Classes
in the SMSG ‘ccelerated Program at the End of Grade Efght.
Source of Sumg of tat, Mean
V. siance Scrares 2.5, Squares L
Among Meansg 103,56 5 18,71 3,78 )
Within Groups 15783.06 1 10,25
Toral 1771,62 159

Significant at or beyond the .05 level. ];d

e

©

ERIC

Aruitoxt provided by Eic:




Table 4-39,

Means, Ranks, Standard Deviations and Ranges
on Teacher=Made Tegt Raw and Residual Scores
for Clagses in the UICSM=8 Program at the

End of Grade Eight,

v

Raw Scores Residuals
Class_ Mean  Rank  S.D. -R_aqg_ge Mean Rank S.D.
1 16,78 4 4,34 3=22 -0.86 2 3,41
2 16,55 3 3.95 1224 0.91 5 3.25
3 19,70 8 1,89 17«24 1,02 6 1,62
4 16.46 2 3.87 10~23 -0,73 4 3.9
5 17,18 6 3.72 10-23 -1,12 1 3.52
6 15,62 1 2.5 13«25 -0.74 3 3.39
7 19.36 7 3.95 12-22 1,50 7 2,64
8 17,04 5 4,01 16=25 3.45 8 2,11
Total : 17,42 ; 3.67 3-25 0.00 - 3.08

¥ Ranges reported only for raw scores,

Table 4«39a.

Analysis of Variance of Raw Scores on TMT for Classes in the
UICSM~8 Program at the End of Grade Eight,

Source of Sum of Est, Mean
Variance Squares d.f. Squares F
Among Means 410,65 7 58.66 4.36e
Within Croups 2744 ,99 204 13.46

| Total 3155,64 211

9 Significant &t =i beyond the ,05 level,.

Tahle 4=39h,

Analysis of Variance of Residual Scores of TMT for Classes in the
UICSM-8 Program at the End of Grade Eight,

Sonrce of Sums of Eet, Mean

Variance Squares d, f, Sguares F )
Among Means 541.07 7 17.0 8.13 b
Within Groups 1939, 76 204 9.51

Tot al ) 2480,83 211

9 RMgniflcant af or hayand the §% Tevel, - 151
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Table 440

Means, Raiks, Stanéérd ﬁeviations and Ranges on
Teacher-~2de Test Raw ana Residual Scores for Classes in the
UICSM~7 Program at the End of Grade Eight,

Raw Scores _Residuals
Class Mean Rank  S.D. Range Mean  ~ Rank  s5,p,
1 15,77 5 3.80 10;22 2.72 5 2.84
2 10,00 1 3.34 5«16 -3.25 1 3.65
3 14,42 3 3.78 5«22 1.55 4 3.11
4 14,50 4 4.41 71=23 1,25 3 4.05
5 10,19 2 4,06  4=19 -1,97 2 3.28
Total. 12,91 - 3.92 423 0.00 - 3.45
g Ranges reported only for raw scores
Table 4«40a
Analysis of Variance of Raw Scores on TMT for Classes
in the UICSM=7 Program at the End of Grade Eight,
Source of~ Sums of Est, Mean
Variance Squares d.£. Squares F
Among Means 722,78 4 180.70 11.75e
Within Groups 1891.27 123 15.38
Total 2614,05 127
3 Significant at or beyond the Rﬁ?fievel.
Table 4-40b
Analyeél s of Variance of Residual Scores of TMT for Classes
in the UICSM~7 Program at the End of Grade Eight,
Source of Svms of Est, Meecn
Vari -oce Sciares d.f, Squeres F
Among Meara 634,81 4 158,70 13.306
Within Groups 1467,76 123 11.93
Total 2102,57 127
8 Significant at or beyond the ,05 level. 150
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the programs. It would appear that the quality of the teaching in the various
classes was a stronger determinant of class achievement on the intra-program

tests than on the more general Developed Mathematical Abilities Test and even

on the cross-program achievement test.

Relationship Between Raw and Residual Class Means. Rank order correlations

between raw and residual class means varied greatly from program to program.

In the Standard Accelerated and the UICSM=7 programs there was very little
change of class order. 1In the SMSG-Normal program there was little consistency.
(See Table 4-41,) It would appear that in some of the programs the achievement
of the pupils was less dependent on their abilities and attitudes, more on

teaching procadures, while in other programs, the reverse was true,

Table 4«41

Rank Order Correlations Between Raw and
Residual Class Means on the Teacher Made Tests
for the Six Mathematics Programs at the End of Grade Eight.

Program X 2 R
1. Standard Enriched 12 160,90 J4b
2. Standard Accel, 10 4.50 .97
3. SMSG«Normal 8 67.75 .20
&, SMSG-Accel, 6 10 .71
5. UICSM-8 8 54 .36
6. UICSM=7 5 2 .90
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Relationghips Between ETS-II and the TMT's. Rank order correlations

computed hetween ETS-II and TMT scores (both raw and regidual) for each program

suggested that the degree to which the two kirds of measures assessed achievee

ment of the same material varied greatly from program to program., For the
four contemporary programs, rank order correlations by classes ranged from a
low of .52 for SMSG-Normal raw scores to a high of .90 for UICSM-7 residuals.
For the two standard programs there was either no significant relationship

or a negative one.

Table 4«42

Rank Order Correlations Between Scores on the TMT's and
on ETS-IY (Raw and Residual) for Classes in Each of Six Mathematics
Programs at the End of Grade 8.

Scores

Regidual

Prograr va2 R

Standard Enriched . .08
Standard Accel.

SMSG-Normal

SMSG-Accelerated

UICSM=8

UILCSM=-7

In general, the material ir~luded in the Mathematics Achievement Test

(ETSeII) had more in common with what the teachers believed they had taught

during the course of the year in classes in the four contemporary programs

than in the two standard ones.




CH/PTER V

Ninth Grade Results

By the spring of 1964 it became clear that many of the original classes
would not remain in the study through the ninth grade. Despite initial
commitments, a number of the New York State systems which had clesses in the
Standard Accelerated program, insisted that the Regent's examinations forced
them to move their classes into geometry (or Math 10) rather than the inter-

mediate algebra (or Math 11) which the experimental conditions required. A

1 o

number of other districts could not retain their ninth grade classes intact

as a result of crow@ed double-session conditionswln the senior high schools

into which their ninth grades moved. In one or two other situations, there

was strong pressure to inclued "modern" mathematics in clesses which had been
following a traditional patternm until that time and the classes were, there-
fore, dropped from the experiment. In one of the UICSM-8 classes the teacher
mistakenly followed an incorrect sequence and was, therefore eliminated from
most of the anslyses.

As a result of the various field complications, the number of participating

classes decreased from & total of 49 at the end of grade eight to a total of

37 al, the end of grade nine. (See Table 5-1).
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Table 5-1

Number of Classes and Pupils By Program
in Each of the Seven & Mathematics Programs
at the End of Grade Nine

Program No. of Classes No. of Pupils
1 Standard Enriched 11 269
2 Standard Accelerated-geometry 5 105
3 ¥ Standard Accelerated-algebra 1 25
L SMSG-Normal 5 11k
5 SMSG-Accelerated b 93
6 UICSM-8 6 12
T UICSM-T 5 120
Total 37 868

¥ One of the Standard Accelerated classes (designated as progrem 3) followed
a 2nd year algebre rather than the geometry sequence used by the other five
classes and was elther eliminated or treated separately in the data analyses.

The teacher groups each met with their consuliants three or four times
during the school year. The in-service sessions dealt with the new material
to be covered during the ninth year and with problems encountered by the

teachers. Toward the end of the year the consultants for each program prepared

Teacher-Made Tests based on material proposed by the teachers.

As a result of the exigencies of the field situation, an attempt was made
to nodify somewhst the design of the study without violating its initlal
intent. Although it wee s%ill possible to compasre standard to contemporary

and accelerated to euriched progrsms, s further division between algebra and

geometry was consgidered.
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Table 5.2

Number of Clesses in Each Type of Program
By Pace, Approach and Content

Standard Apgroach

Pace Algebra Geometry
Program i Classes Program 3 Classes

Enriched St. Enr. 11 - 0

Accelerated St. Ace, 1l St. Acc. 5

Contemporary -Aggroach

Pace Algebra Geometry
Program i Classes Program i Classes

Enriched SMSG-N 5 ——— 0

Accelersted SMSG =AcC, L UICSM-T 5
UICsM-8 5

Unfortunstely, as can be seen from Table 5.2, there were no classes
engaged in eithere contemporary or standard enriched geomstry programs and
only one in standard accelerated algebra. Thus, it was not possible to follow
the modified design in the analyses of test scores.

Therefore, analyses by program were, as before, limited to comparisons
along the dimensions of approach and pace and only incidentally took account
of content,

The cross-progrem snelysss of total scores for both the Developed

Mathematical Abilities Test (ETS-I) and the Mathematics Achievement Test (ETS-

Qwere performed on the 868 pupils as presente’ in Table 5-1. In these
analyses, the 25 puplls in the Standard Accelerated-Algebra class were treasted
as mewbers of a separate program. It was thus possible to see what effect
this program had on the pupils developsd mathematical abilities, as well as to

see how they performed on an echievement test which drew no materiel from
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thelr program.

For the sub-test analyses, however, the Standard-Accelerated - Algebra
class was eliminated, since no sub-test was developed around its course of
study and its performance on "own" and "other" content could not be compared.
The sub-test analyses were thus based on a population of 843 pupils in a total
of 36 classes. Similarly, the within program analyses cn the ETS-tests and
the T™MI's included only the 36 classes.

For the Questionnaire on Mathemetics inventory and the Abilities Self-

Rating Scele 22 and 23 pupils, respectively, lacked either Tth or 9th grade

scores and were thus eliminated; but the UICSM-8 class which had mistakenly
covered the "wrong" materiel and had been excluded from the various achievement
teat analyses, was, nevertheless, included in the study of attitudes and
abilitites self-rating. The total number of pupils for this part of the study
was 872 and B;i, respectively.

For the longitudinal co}relational analysis performed at the end of
grade nine, in which all measures for each of the three years were included,
the population was reduced to the 813 pupils who had scores on all of the

instruments for each year.

Analysis of Test Résults

At the end of grade nine, which represented the terminal point of the

study, pupils were tested on 9th grade forms of the Developed Mathematical

Abilitles Test (ETS-I)and the Mathematics Achievement Test (ETS-II). As in

previous vears, ETS.I was composed lergely of items drawn from the Scholastlc

Aptitude Test item pool. ETS-II was developed from the material covered by

esch of the six progrems and distributed smong six sub-tests, each based on

the content of a pariiculsr program. Each progrsm wes also tested on a
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separate Teacher-Made Test (IMT)s In addition, the Questionnaire on Mathe~

matics and the Abilities Self-Rating Scale, both of which had been administer-

ed at the beginning of grade seven, were re-admiristered,

Scores on the Developed Mathematical Abilities and Mathematics Achievement

testa were again regressed on the seven independent variables used in previous
years, with regression analyses based on the total population, (See Table D1,
Appendix D), The regression analyses of the IMT scores were performed sepa=-
rately for each programe The attitude test scores were analyzed by a co-
variance design, in which seventh grade scores were used to adjust ninth grade

SCOoresS,

Developed Mathematical Abilities = ETS~I Raw Scores. [Means on ETSwI

ranged from 15,39 for the Standard Enriched to 19,58 for the SMSGeAccalerated
programe The standard deviations were fairly homogeneous, ranging from a
high of Ll for SMSG-Accelerated to a low of 3.5 for the single Standard
Accelerated-algebra class, (See Table 5=3).

A one=way analysis of variance of EIS«1 Raw Scores across the seven
programs (See Table 5-i4) yielded a significant F ratio, Contrasts among
program means found that the Standard Enriched program fell significantly
below each of the other six; Standard Accelerated-geometry fell below Standard
Accelerated-algebre and both SMSG programsy SMSG-Accelerated scored signifi-~
cantly above five of the other six programs, failing to differ significantly
only from the Standard Accelerated-algebra class; UICSM-7 scored significantly
lower than the Stendard Accelerated-algebra class and each of the two SMSG'
programs; UICSHM~8 scored below SMSG-Accalerated but did not differ significantly

from UICSM=7, SMSG-Normal or from either of the Standard programse
The mean of the contemporary program cluster was significantly higher

than the mean of the standard one and the Accelerated programs scored

significantly higher than the Enricheds
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.. Table 5e3

Means, Ranks, Standard Devietions and Ranges @ of ET0=1
Raw and Resgidual Scores for Tupile in Ssven S.Mathemeﬁics Programs
at the End of Grade Nins,

ETIS=I Row Scores FfS«] Regidual Scores
3 e a T > ot
Prozram N X Rank S,D. Range Vv y'4 Rank §.D,

Standard Eariched 269 15,3866 1 4,36 5«27 - 5248 2 3.74

N Standard Accel.-Geom. 105 17.0666 3  3.64 8-25 ~1,0065 1  3.41

B Standard Accel.-Alg. 25 18.7600 6  3.47 11-23 3995 5 3.05 I
 susG-Normal 114 18.2456 5  4.10 11-29 .2826 4 3.37

SMSG-Accel. 03  19.5806 7  4.42 9-29 1.3652 7  3.98

UICSM-8 142 17,6690 4  4.03 827 486 6 3.32

BICSM-7 120 16,8416 2  4.i5 720 = .3107 3  3.37

Total 868 17,086 4.36 - .017 3,61

3 Rauges reported for raw scores oaly.

Q! 2rogran 3 includes only the one Standard Accelerated class which followed a
- second year algebra sequeuce,
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Table Heds

Analysis of Variance,of Raw Scozes on EIS«I
for fupils in Sewen'Mathematice Programs at
the ¥ad of Grade Nine,

Socurce of Sumg of Egt, Mean
Variance Squares d.E. Squares

Among Means 1634.41 8

272.40

Within Groups 14874.12 861 17.28

Total

16508.53 867
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ETS-I Residual Scores. When the scores on ETS-I were controlled for initial

pupil abilities and attitudes, the rank order of the program means changed.
Lowest place was now held by Standard Accelerated-geometry, with Standard
Enriched, one above., SMSG-Accelerated maintained its place at the top of the
rank order and UICSM-8 moved from fourth place to sixth, one from the top. 1
(See Table 5-3).

A one-way analysis of variance of the residual scores yielded a signifi-
cant ¥ ratio. Contrasts among program means did not reach significance in as
many instances as was true for the raw score ccntrasts. Both Standard Enriched

and Standard Accelerated-geometry fell significantly below each of the SMSG

v

programs and UICSM-8, while SMSG-Normal was erceeded only by SM5G-Accelerated

which, along with UICSM-8 scored significantly higher than UICSM-T. (See

Table 5-5).

Vhile the contemporary cluster still had a significantly higher mean
thar. the standard one, the enriched and accelerated clusters no longer
‘ differed significantly from each other.
- In general, the regression had the effect of lowering the relative
position of the Standard Accelerated-geometry program and, to a lesser extent,

of Standard Accelerated-algebra and SMSG-Normael; while raising the position

of both UICSM programsy SMSGeA~:elerated remained unaffected,

Mathematies Achievement Test (ETS-. ) Raw Scores. As in previous years, mean

scores on EIS-II were lower than on ¥IS-I, despite the greater number of items

on the former. The difference in the grand means was about 1.5 points.
UICSM-7 had the highest mean - 19,64, while Standard Fnyiched was at

the bottom of the rank order with a mean of 12,07. SMSG-Accelerateld held

second place with a mean score of 17.89 while Standard Accelerated-algebra
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Table 5«5

Analysis of Variance aftgeeidual Scores on ETS-1
for Pupils in SevenV Mathematics Programs
at the End of Grade Nine.

Source of Sum of Est. Mean

Variance Squares d.£f. Squares F —
Among Means 470,88 6 78.48 6.26 U
Within Groups 10831.42 861 22.58

TOTAL 11302,.30 867

Scheffé Tests

1 2 3 b, 5 6 7
v ¢ §
1. Standard Enriched -.8074 -1,8900 -1,2734
2. Standard Accei.-Geom. -1.3491e -2.43179'-1.8151e
3. Standard Accel.~Alg.
a

4, SMSG-Normal -1.0826" .
5. SMSG-Accel, 1.6759"

a a
6. UICSM~8 Standard vs. Contern~rary = ~1,0960" 1.0593V

Enriched vs. Accelsrated = n,s.

7. UICSM~7
3 Significant at or beyond the .05 level,.
3 Program 3 includes only the one Standerd Accelerated class which followed a

second year algebra sequence.
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held the next to last rank with & wmean of 15.00. However, the variances were
rnot uniformly homogeneous. Although the standard deviations for six of the
programs fell between 3.6 and 5.0, UICSM-8 had a stendard deviation of 10,32,
(See Table 5-6).

A one-way analysis of variance of ETS-1I raw scores across the seven
programs yielded a significant F ratio. (See Teble 5-T7). Contrasts among
program means found Standard Enriched significantly below each of the others
and UICSM-T significantly ebove all other programs. SMSG- Accelerated
exceeded all buf Standard Accelerated-geometry and UICSM-T. It was interestiné
to note that the Standard Accelerated-alegebra class whose course of study was
rot represented on the test, did better thamn Standard Enriched for whom 1/6
of the test was derived from their own program.

Both cluster contrasts showed significant differences. The contemporary
programs exceeded the standard ones; the accelerated exceeded the enriched.

ETS-II Residual Scores. The residual means fell in the same rank order

as the raw score means., Standerd Enriched, Standard Accelerated-algebra and
UICSM-8, on the average, each fell below expectation. The other four programs
scored above expectation. The variances were homogeneous.

A one-way analysis of variance across vuc seven programs yielded a signi-
ficant F ratio. Contrasts among program means still placed Standard Enriched
significantly below all but Standard Accelerated-algebra, suggesting that the
initial high ability of the algebra class was responsible for its relatively
high raw score performance. UICSM-T scored significantly higher than each of
the other six programs and SMSG-Accelerated exceeded all but UICSM-T.

The cluster contrasts found the contemporary and accelerated programs
significantly higher than the standerd and enriched, repectively. (See
Table 5-8).
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Table 5=6

a
Means, Ranks, Standard Deviations and Ranges V of ETS-II
Raw and Residual Scores for Pupils in Seven V Mathematics Programs
at the End of Grade HNine, '

|
|
|
\
ETS=I1 =« Raw ETS»1I1 Residual

Program N X __ Rank S.D. Range X Renk S.D.
Standard Enricked 269 12,0706 1 3.63 4e21 «2,1088 1 3.77
Standard Accel.=Geom., 105 16.4761 5 4,22 5«26 JA540 5 3.99
Standard Accel.~Alg. 25 15,0000 2 3.79 8«22 «1,8366 2 4.09
E SMSG-Normal 114 16.3070 4 4,51 Qw27 1518 & 3.72
SMSG=Accel. 93 17,8924 6 5.01 6«31 1,3046 6 4.30
UICSM=8 142 15,5314 3 10,32 4«30 - ,6503 3 4,09
UICSM=7 120 19.6416 7 4.56 9«31 4.,0342 7 4,05
Total 868 15.481 6.25 . -~ .076 4.41

§ Ranges reported ior raw scores only.

- B, Program 3 includes only the one Standard Accelerated class which followed a
second year algebra sequence.
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Table 5«7

Analysis of Variancg of Rew Scores on EIS-I1
for Pupils in SevenV Mathematics Programs at
the End of Grade Uiue.

Source of Sums of Est. Mean

Variance Squares d.£f. Squares F
Among Means 5934.70 | 6 989,17 30.53e
Within Groups 27930.25 861 32,40

Total 33864.95 867

: Scheffe Tests

1 2 3 4 5 6 7

a a' a a a a

1. St. En. 4. 4055V  «2.9296Y «4.2364V «5.8218V  -3.4608V «7.5710Y

a

2. St, Acc.=Geom, - i -3.1655V

a

3. St. Acc.=Alg. -2.89243 4. 6416V

a a

| &, SMSG=Normal -1.5854Y -3.3346VY
; a
;’ 5. SMSG-Accel. 2.3610Y ~1.7492V
4 a
' 6. UICSM-8 -4.1102V

7. UICSM=7

a
Standard vs. Contemporary = -3.8263V
Enriched vs. Accelerated = =3.8466%

Lol

3 Significant at or beyond the .05 level.

Program 3 includes only the one Standard Accelerated class which followed a second
‘ year algebra sequence.
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Table 5«8

Analysis of Variance ofegesidual Scores on ETSeII
for Pupils in Seven V Mathematics Programs
at the End of Grade Nirne,

Source of Sums of Est. Mean
Variance Squares d.f. Squares F

a
Among Mcans 3452.02 6 $75.34 36.87¥
Within Groups 13433.85 861 15.60
Total 16885.81 867

Scheffe Tests

1 2 3 4 __S _.6 7

. _ .

1. St. En. --2.2528e --:z.:zsoa6 --3.41343 -1.45853 «6.1430Y

a a a

2. St. Acc.=Geom, «1,9906V -1.1506Y -3.8802V

a g a

3. St. Acc.-Alg. «1,9874V  =3,1412 -5.8708V
B a

4, SMSG=Normal ~1,1528Y -3.88243

a a

5. SMSG-Acc. 1.9549V «2,2796V

a

6. ULCSM=8 «4,6845V

7 . ’JICSM. 7

a
Standard vs. Contemporary = e2,6295Y
Enriched vs. Accelerated = =2,4693%

3 Significant at or beyond the .05 level,

b Program 3 includes only the one Standard Accelerated clasa which followed a second
year algebra sequence.
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ETS=II Sub=test Analyses Raw Scorese The six subwtests of the

Mathematics Achicvement Test (ETS~IL) were unequal in number of items,

Sub=test III (SMSG-Normal), Sub=test IV (SMSGeAccelerated) and Sub=~test VI
(UICSM=7) each contained six itemsy Suﬁ-test I (Stardard Enriched) and
Sub=test V (UICSM=8) contained seven items and Sub~test II (Standard Acceler-
ated) contained eight, itemse Thus, the means across sub-tests could not be
compared directly to eqph othere Mean per cent of items passed was, therefore,
recorded on Table 5«9, The cell representing the mean of each group on its
Toyn" sub=test is designated by q;

Checking down the columns of Table 5-9, Standard Accelerated, SMSG-
Normal, and both UICSM programs exceeded all other programs on their "oun"
sub=test scores The Standard Erriched classes were out-scored on their own
material by all but Standard Acceler ated while SMSGeAccelerated fell below
both Standard Accelerated and UICSM=7 on its "own" sub=test

Checking across the rows, SMSGe=Normal and each of the UICSM programs
passed the highest per cent of items on their "“own" subetests, while the
other three programs did better on sub=tests derived from programs other
than their own, Standard Buriched did best on the SMSG-Normal sub=test;
Standard Accelerated did best on the UICSM=7 sub-test; and SMSGe-Accelerated
received its highest per cent passed on the SMSG-Normal sub~test, Adding
ranks across rows found Standard Enriched at the bLottom of the rank order
with the lowest sum of ranks (11), SMSG-Accelerated and UICSM=7 with the
highest (28 and 27, respectively), and Standard Accelerated and UICSM~8 in the
middle (19 and 18, respectively)e

A series of one-way analyses of variance of the siv sub=tests across the

gix programs yielded significant F ratios in every instances (See Tables

D=lja through D-lif, Appendix D).
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Sub-tests
1 ¥ 11 ¥ 11z Y w Y vy & v ¥
" Program X %_R S.D. X % RS.D. _X_ % _RS.D. X % RS.D. _X_ % RS.D. X _ % RS.D.
.3.St.Enviched 2.17% 21 2 1.23 01.61 201 1.15 3.19 534 1.49 1.37 2311.01 2.06 30 21.24 1.646 27 1 1.07
2.St.Accel. 1.95 8 11.22 4.21951 6 1.59 2.66 44 1 1.40 2.58 43 51.16 1.80 261 1.20 3.21 54 5 1.15
3.SMSG-Normal 2.40 24 4 1.27 2.06 26 3 1.35 2.96Y 66 6 1.38 1.90 32 3 1.15 3.76 54 4 1.26  2.30 38 3 N.wpmw
4.SMSG-Accel. 2.83 4C 6 1.25 2.50 31 4 1.30 3.74 62 51.903 2.349 304 1.22 3.88 555 1.54 2.55 43 4 1.31
5.UICSM-8 2.38 24 3 1.41 1.67 21 21.20 3.16 53 31.82 1.74 2021.23 4.11%506 1.48 1.66 28 2 1.18
6.UICSM-7 2.55 36 51.23 3.88 49 5 1.67 2.87 48 21.38 2.67 456 1.23 3.57 513 1.39 4.04Y 676 1.16

Table 5«9

Mean Scores and Percents, Ranks and Standard Deviations of Raw Scores
on the Six Sub-tests of ETS=I1 for Each of the Six Mathematics Programs
at the End of Grade Nime.

< <N <T <o

Maximum score = 7

Maximum score = 8

Maximum score = 6

Sub~test composed of material taught in the particular program.




On Sub~test I (Standard Enriched) SiSG-Accelerated scored significantly
higher than either of the standard programs and UICSM~7 exceeded Standard
Accelerateds The contemporary cluster had a signifficantly higher mean tharn
the standard one, but the accelerated and enriched cluster did not differ
significantly from each other {See Table D<lia, Appendix D),

On its "own" Sub=test II, Standard Accelerated sccred significantly above
all bub UICSM=7 (which also followed a geometry sequence)e UICSM=7 also
exceeded Standard Enriched, both SMSG programs and UICSM=8, while SM5G=
Accelerated scored significantly above Standard Enriched and UICSMe8, The mean
of the accelerated cluster was significantly higher than the mean of the
enriched; the standard and contemporary clusters did not differ significantly,
(See Table D=lib, Appendix D).

On its "own® Sub-test III, SMSG=Normal scored significantly higher than
both standard and both UICSM programs, as did SMSGeAccelerated, Standard
Enriched exceeded Standard Accelerated, The enriched cluster scored signifi-
cantly higher than the accelerated one; the contemporary cluster exceeded the
standard oney On this sub-test, most programs scored higher than on any other
g of the sub=tests. (See Table Delic, Appendix D).

‘ On its Sub~test IV, SMSG-Accelerated did significantly better than Standard
Enriched and UICSM=-8, but ﬁot than the other programs, Both Standard Accel-
erated and UICSM-7 scored significantly higher than Standard Enriched, SMSG=
Normal, and UICSM~8; and SMSGeNormal exceeded Standard Enriched, The acceler-
ated cluster surpassed the enciched, and the contemporary did better than the

: standard, (See Table D=id, Appendix D)e

On Sub~test V, UICSM~8 dealt more effectively with its "own" content than
the two standard programs and UICSMe7, In fact, each of the four contemporary
programs scored significantly higher than each of the standard onese As expected,

the contemporary cluster exceeded the standard ong, and the accelerated scored

above the enriched, (See Table D=Le, Appendix D)e
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On Sub=test VI, 13 of the possible 15 contrasts were significant,
UICSM=f, from whose content the sub=test was developed, scored significantly
higher than each of the other five programs; Standard Accelerated exceeded
each of the remaining four., Both SMSGeprograms did better than UICSM=8 and
Standard Enrichede Both cluster contrasts were significant in favor of the
accelerated and the contemporary, respectively,

Summary sSub=test Raw Scorese The analyses of raw sub=test scores found

that four of the gix programs received higher mean scores on their own sub=test
than did any other program, However, Standard Enriched and SMSG-Normal dealt
somewhat less effectively with their own material than did other programs to
which the material had not been directly taughte Three of the Programs e
SMSG-Normal and the UICSMs - passed the greatest proportion of items on their
own sub~test, while the remaining three did better.on sub=tests derived frem
the material of other programse From the average per cent of items passed by
all groups on each sub=test, number III (SMSGe-Normal) appeared to be the
easiest (better than half the items were passed, onthe average) and number II
(Standard Accelerated) the most difficulte (About a third of the items were
passed, on the average,)

The analyses of variance for each sub-test across programs yielded signie
ficant F raticse Of the 90 possible contrasts between pairs of means, 50 were
significante Of the 18 times that UICSM=7 differed significantly from some
other program 15 favored UICSM=7; whereas in 18 of the 19 significant contrasts
in which Standard Enriched figured, it fell significantly below the other
programse Standard Accelerated fell significantly below other programs in 9
contrasts and scored significantly above the others in 103 SMSG-Normal was
significantly higher in 9 cases, lower'in 6e SMSGmAccelerated figured signi-
ficantly in 1l contrasts of which 12 were in its favor; while of the 15 invelv=
ing UICSM=8, 12 favored some other programe

In comparisons between the accelerated and enric®ad programs, the accel~

1N
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erated cluster scored significantly higher than the enriched on sub-tests II
(Standard Accelerated), IV (SMSG-Accelerated), V (UICSM-8) and VI (UICSM-T);
in other words, on all four sub-tests derived from the material of the
accelerated programs. On Sub-test ITI (SMSG-Normal), the enriched cluster
scored significantly higher than the accelerated one. On Sub-test I (Standerd
Enriched), there were no significant differences due to pace.

Comparisons between the standard and the contemporary program clusters
found the latter significently higher on five of the sub-tests (I, III, IV,
V, VI) and not significantly different on Sub-test II. Thus the contemporary
programs exceeded the standard ones not only on the sub-tests derived from
contemporary content, but also on the standard material of Sub-test I.

ETS-II Sub-test Analyses: - Residual Scores. When the raw scores were

regressed on the seven independent variables and the effects of ability and
attitudes toward methematics partially controlled, there were few changes in
the rank order of the programs on each of the sub-tests. (See Table 5-10).
SMSG-Normal and both UICSM programs retained top rank on their own sub-test.
Standard Accelerated, however, which had ranked highest on its owmn material
when raw scores were considered, was now exceeded by UICSM-T. Inspecting the
rows, Standard Accelerated, SMSG-Mormal and both UICSM programs acaieved their
highest scores on their own sub-tests, but Standard Enriched and SMSG-
Accelerated did better with content from programs other than their own.
Standard Enriched scored at or sbove expectation only on sub-test III (SMSG-
Normal), while UICSM-T fell below expectation only once, on the same sub-test.
One-way analyses of variance of program residual scores on each of the
sub-tests ylelded significant F ratios. However, the number of significant
contrasts dropped substentially. Only 38 of the possible 90 contrasts reached

significance as ageinst 50 in the raw score contrasts.
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Table 5~10

Means, Ranks and Standard Deviations of Residual Scores on the
Six Sub«~tests of ETS~II for Each of the Six Mathematics
Programs at the End of Grade Nine.

Sub~tests -
I II 111 1V v 2
Prograr; - X Bank S.D. _X Renk S.D. _X Rank S.D. _X Rank S.D. _X_ Rank S.D. - _X__ Rank S.D.
1.St.Eariched -.04% 2 1.23 «.55 2 1.16 .10 4 1.22 «.38 1 1.02 =.62 2 1.22 ~.54 1 1.09
2.5t. Accel  -.23 1 1,13 .78V 5 1,67 -.36 2 1.3 .15 4 1.26 =76 1 1.43 .21 5 1.33
3.SMSG-Normal =.02 3 1.23 .57 1 1.24 .62% 6 1.12 =29 2 1.14 .52 &4 1.19 =-.28 2 1.05
4.SMSG-Accel. .41 6 1.15 =.21 4 1.24 .62 6 1,12 .28 2 1,14 .52 4 1.19 «.28 2 1.05
5.ULCSM-8 13 4 1,29 40 3 1,32 =04 3 1.25 .17 3 1.21 1.0 6 1.3 =.22 3 1.36
6. ULCSM-7 .23 5 1.20 1.40 6 1,56 «.37 1 1.14 .68 6 1.18 .42 3 1.36 1.560 6 1.17

V. Sub-test composed of material taught in the particular program.




On the Standard Enriched Sub=test I, SMSGeAccelerated exceeded Standard
Accelerateds None of the other contrasts, either between program or cluster
means reached significance, (See Table Dwba, Appendix D),

On its "own" Sub=test II, Standard Accelerated scored significantly higher
than all but UICSM-7, while the latter exceeded each of the other five programs,
Thus, when the groups were equated on ability, the classes which studied the
UICSM version of geometry coped more effectively with the standard geomeiry
content than the standard group, a fact not found in the raw score analyses,
The standard and contemporary clusters did nct differ significantly fram each
others the accelerated scored significantly above the enrichede (See Table D=5b,
Appendix D),

On its "own" Sub=-test III, SMSGeNormal scored significantly higher than
all programs except SMSG-Accelerated, and the latter exceeded Standard
Accelerated and UICSM=7. Standard Enriched also scored significantly higher
than UICSM=7, There was no significant difference on the supposedly contem-
porary content of this sub-test between the standard and contemporary cluster,
But, as in the raw score contrasts, this was the only sub-test on which the
enriched cluster scored significantly higher than the accelerated, (See Table
D=5¢, Appendix D).

On the SMSGwAccelerated Subetest IV, UICSM=7 scored significantly higher
than four of the remaining five programse Only when contrasted with SMSG-
Accelerated, from whose program the substest was derived, did UICSM=7 fail to
show superioritye SMSGwAccelerated as well as Standard Accelerated gscored
significantly higher than Standard Enrichede Both cluster contrasts reached
significances accelerated exceeded enriched and contemporary scored above
standard, (See Table D~5d, Appendix D)e

On its "own" Sub~-test V, UICSM-8 differed significantly from the two
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standard programs,( as did each of the other three contemporary programsj) and
also from UICSM-T. In fact, each of the "modern" programs scored above
expectation on this sub-test and only in the comparison between the two
UICSM programs did one do significantly better than any other. The
accelerated and contemporary program clusters had significantly higher means
than the enriched end standerd clusters, respectively. (See Table D-Se, App, D).
On the UICSM-T Sub-test VI, the only contrasts which remained significant
after regression were those between UICSM-T and each of the other programs
and the one between Stendard Accelerated and Standard Enriched. The remsining
seven contrasts, which reached significance when raw score means were compared,
were no longer signirficant in the residusl comparisons. But while UICSM.T
exceeded all others on the standard ss well as the contemporary geometry
content, the Standard Accelerzted program, which also studied geometry,
exceeded only the consistently low Standard Enriched on the contemporary

geometry materlal of this sub-test. (See Table D-5f, Appendix D)

Summary: Sub-test Residuals. The regression of sub-test scores had the

effect of generslly raising the scores of the two UICSM programs and lowering
those of SMSG-Normal. Stendard Enriched retained its low position, failing
to reach expectation on f£ive of the six sub-tests, including its own. SMSG-
Normel, and UICSM-8 scored -elow expectation on four of t¢he six sub-tests --
the former achieved a positive residusl mean score only on its own (III) and
the UICSM-8 (V) sub-tests, while the latter attained or exceeded expectation
on Standard Enriched (I) and its own (V).

Standard Accelerated exceeded expectaion on the two geometry sub-tests,
its own and UICSM-T's as well as on the material derived from the SMSG-

Accelerated content, SMSG-Accelerated fell below expectation only on the two
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geometry sub-tests. In general, applying knowledge derived from some kind of
algebra sequence to solving geometry problems and vice versa, seemed most
difficult for all groups.

On four of the six sub-tests (two based on algebra, two on geometry) the
accelerated programs exceeded the enriched and only on the SMSG-Normal sub-
test did the enriched cluster score significantly higher. On the Standard
Enriched sub-test, the contrast by pace of study was not significant,

Contrasts by the approach to mathematics (standard vs. contemporary)
yielded significant differences only on the three sub-tests derived from the
courses of study of the three contemporary, accelerated programs (UICSM-7,
UICSM-8 and SMSG-Accelerated)s In each case, the significeant difference favored
the contemporary program cluster.

When the 38 significant contrasts between program means were considered,
UICSM-T exceeded other programs 16 times and fell below in only 4 comparisons;
Standard Enriched, on the other hend, did better only once, and less well
12 times. SMSG-Normal and SMSG-Accelerated exceeded contrasting programs
6 times. The former scored lower in k4 contrasts, the latter in 3. Standard
Accelerated scored higher 6 times, Lower 10 times while UICSM-8, which only
Tigured in eight significant contrasts, exceeded the comparison program three
times, and fell below 5 times. On the basis of these observations the UICSM-7
program was most apt to score significantly above all others while 8tandard
Enriched was most apt to score below the contrasting program. The other four
progrems showed mixed patterns, with the two SMSG programs somewhat more apt to
be higher than lower, while UICSM-8 and Standard Accelerated more apt to score

below than above contrasted programs.
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Intercorrelations Amggg;sub-tests. The extent of independence of the
six sub-tests can be seen from Table D-9 in Appendix D. The lowest correla-
tion 660@8) was between the sub-test derived from the Standard Accelerated
program which studied geometry and the SMSG-Normal program which dealt with
contemporary elementary algebra, The highest correlstion (.4388) was between
the two geometry sub-tests -- II (Standard Accelerated) and VI (UICSM-T).
Sub-test II and IV (SMSG-Accelerated) had a correlation of 3870 and IV
correlated .3568 with VI. There was apparently more common material among
these three sub-tests than among any of the others. The average of the
fifteen correlations was approximately .20 which, while significantly differ-
ent from zero is, nonetheless, small; accounting for ebout 4% of the variance.

It is interesting to note that the lowest correletions (an average of
about .13) were with Sub-test III (SMSG-Normsl), while the average correlation
with Sub-test VI (UICSM-T) was sbout twice as great (.26). The intercorrela-
tions among the four contemporary sub-tests were, generally, smaller (about
.19) than those between the contemporary and the standard sub-tests (about
«26), while the two standard programs had a correlation just under .13. The
four sub-tests based on the content of the accelerated programs had an average
éorrelation of .27 while the sub-tests developed from the two enriched programs
had a correlstion of ,18.

The relationships between the sub-tests and the seven independent
variables were small, Mathematical atility, as measured by the STEP Test
showed consistently higher correlations with the sub-tests than any other of
the independent varisbles. But Fnd of Grade Six Mathematics scores showed a

variable relationship to the several sub-tests, The correlation of STEP

Math with the Standard Accelerated sub-test was .32; with UICSM-T, .29;




with UICSM-8, 28; with SMSG-Accelerated, .26; with SMSG-Normal, .19; and with
Standard Enriched, .17. Thus, 6th grade mathematical ability appeared to
explain a somewhat larger portion of the varisnce of the sub-tests designed

for the accelerated programs than of those designed for %“he enriched programs.

Within Program Analyses.

For each of the EIS tesic and for the Teacher-Made Tests analyses were

performed by classes within each program to determine the degree to which
classes differed in their developed mathematical ability, their cross-program
achievement and thelr achievement on tests specific to their program.

ETS-I - Raw Scores. The spread of class scores varied considerably from

program to program, but the within group varlances were Zuirly consistent,
ranging from a high of 1G to a low of 15. The varianca ettributable to class
differences, however, ranged from 81 in the UICSM-T progrem to 17 in the
Standard Accelerated. Each of these two programs wa: :omposed of five classes.
(See Teobles 5-11 to 5-16, and 5-lla to 5-16a)s

The maximum discrepancy between class means ranged from 2.3 and 2.4 in
Standerd Accelerated and SMSG-Accelerated, respectively, to 4.2 in each of the
UICSM programs. For Standard Enriched the difference between highest and
lowest class mean was 4.,0; for SMSG-Normal it wes 3.9. In no program did the
maximm class difference exceed the difference between highest and lowest
program means (See Table 5-3).

Four of the six analyses of variance across classes within programs
ylelded significan. F ratios: Standard Enriched, SMSG-Normal and both UICSM's,
In general, classroom variability was considerably lower than hed been observed
in grade elight,

ETS-I Residual Scores. When the residual scores were snalysed (See

Tables 5-17 to 5-22 and 5-1Ta to 5-22a) intra-program class variability was
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Teble 5-11

Means, Ranks and Stendard Deviations of ETS-I Raw Scores
for Classes in the Standard Enriched Program
at the End of Grasde Nine

Class Mean Renk S.D.
1 17.39 10 4,48
2 14.86 5 L. 64

3 14,42 2 4.73 -
N 16.54 9 k.59
5 1344 1 3.50
6 16.43 8 5.21
T 17.48 11 k.69
8 1k .77 5 3.62
.9 15.8b ( 3.72
10 1k.53 3 3.89
11 k.70 4 2.58
Total 15.39 - k.29

Table 5-1la

Analysis of Variance of ETS-I Raw Scores
for Classes in the Standard Enriched Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F
Among Mesns 41%.30 10 41.43 2,25 &
Within Groups Lh5.50 258 18,40

TOTAL 5159.80 268

TN . —— - e . P L Il P ar om e - . -n - - o e —

3 Significant at the .05 level




Table 5-12

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the Standard Accelerated Program §
at the End of Grade Nine

Class Mean Rank S.D.
1 16.86 L 4,16
—
3 15.95 1 - 3.0
L 16.82 3 T 5.05
5 18(129 5 3058
Total 16.85 -- 3.96
\Y The class which followed an algebra sequence was excluded.
Table 5-12a
Analysis of Vaeriance of ETS-I Raw Scores
for Classes in the Standard Accelerated Program
at the End of Grade Nine
SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.fo SQUARES F
Among Means 66.28 L 16.57 1.06
Within Groups 1565.28 100 15.65
TOTAL 1631.56 104
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Table 5.13

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG - Normal Program
at the End of Grade Nine

Class Mean Rank SeDe
1 18.85 L 4,18
2 18.59 2 h,17
3 15.36 1 3.53
b 19.33 p) 3.39
p) 18.76 3 Ty

Total 18.25 - 3.91

Table 5-13a

Analysis of Variance of ETS-I Raw Scores
for Classes in the SMSG - Normel Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARTANCE SQUARES d.f. SQUARES F

Among Means 234 .1k L 58.53 3.82 ¥
Within Groups 1668,99 109 15.31

TOTAL 1003.13 113

v Significant at or beyond the .05 level
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Table 5-1k4

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG - Accelerated Pro Program
at the End of Grade Nine

Class Mean Rank S.D.

1 20,34 3 3.52

2 19.80 2 L.76

3 20,52 Y h.25

L 18.07 1 L. 87

Total 19.58 - 4,38
Table 5-1ha

Analysis of Variance of EI5-I Raw Scores
for Classes in the SMSG - Accelerated Program
at the End of Grade Nine

SOURCE OF SUMS OF EST, MEAN
VARTANCE ' SQUARES d.f. SQUARES F
Among Means 91.80 3 30.60 1.60
Within Groups 1706.85 89 19.18

TOTAL 1798.65 92
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Table 5-15

Means, Runks and Standard Deviations of ETS-I Raw Scores
for Classes in the UICSM-8 Program
at the End of Grade Nine

Class Mean Rank Se.De

1 17.80 3 L. Lk

2 14,76 1 3.59

) 3 18.95 6 b9
4 18.45 4 3.20

5 " 1747 2 3.66

B 6 18,68 5 345
Total 17.69 - 3.89

Analysis of Variance of ETS-I Raw Scores
for Classes in the UTCSM-8 Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARIANCE _ SQUARES d.f. SQUARES 1]

Among Means 249,25 5 49.85 3.29 ¢
i Within Groups 2061.12 136 15.16

TOTAL £310.37 1

: Table 5-15a
3 Significant at or beyond the .05 level
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Table 5-16

Means, Ranks and Standerd Deviations of ETS-I Raw Scores |
for Classes in the UICSM-T7 Program |
at the End of Grade Nine

Class Mean Rank S.De
1 15.09 2 3.39
2 18.96 5 3.56
3 14.75 1 4.37 |
4 18.15 4 3.88
5 17.0k 3 4,05
Total 16.84 - 3.88 |
Table 5-16a

Anelysis of Variance of ETS-I Raw Scores
for Classes in the UICSM-T Program
at che End of Grade Nine

SOURCE OF SUMS OF EST., MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Means 322.35 L 80.59 5.36 3
Within Groups 1727.64 115 15.02

TOTAL 2049.99 119

v Significent at or beyond the .05 level




; Table 5-17

- Means, Ranks and Standard Deviations of ETS-I Residusl Scores
' for Classes in the Standard Enriched Program
at the End of Grade Nine

Class Mean Rank 8.D. |
1 1.3178 11 /R 1
2 0.7206 10 3.7k . 4
3 -1.0771 Y 3.63
L -0.2593 7 3.54
Lo 5 -2,5712 1 2.88
, 6 -0.7569 6 k.50
a 7 0.3680 5 k.00
8 -1.4706 2 3.43
9 -0.,0476 8 3.56
10 -1.3%03 3 3.48
11 -0.8042 5 2.32
Total -0.52k -- 3.66
Table 5-1Ta

Analysis of Variance of ETS.I Residual Scores
for Classes in the Standard Enriched Program
. at the End of Grade Nine

_ SOURCE OF : SUMS OF EST. MEAN
- VARIANCE SQUARES d.f. SQUARES F
.\
Among Means 307.k2 10 30.7h 2.30 ¢
Within. Groups 3450.31 258 13.37
TOTAL 3757.73 268 L

3 Significent at or beyond the .05 level
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Table 5-18

Means, Ranks and Standard Deviations of ETS-1 Residusl Scores
for Classes in the Standard Accelerated Program
at the End of Grade Nine

. Class Mean Rank SeDe
1 -1.0492 3 3.76

- 2 -1.0862 2 3.68
’ 3 -2.3515 1 ~ 3.53
4 -0.3801 5 2.88

5 0,574 4 3.11

Total -1.066 .- 3.40

Table 5-18a

Analysis of Variance of ETS.I Residual Scores
for Classes in the Standard Accelerated Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f, SQUARES F
Among Means 52.43 L 13.11 1.13
Within Groups 1156.00 100 11.56

TOTAL 1208.%3 10k
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Table 5-19

Means, Ranks and Standard Deviations of ETS-I Residual Scores
for Clagses in the SMSG - Normal Program
at the End of Grade Nine

Class Hean Renk S:D.

1 1.0854 Y 3.62

2. 1.5703 5 3.21

3 -1.2380 1 3.3k

x L 0,296k 3 2.TL
5 0.0866 2 3.71

Total 0.282 - 3.31

Table 5-19a

Analysis of Variance of ETS-I Residual Scores
for Classes in the SMSGZ - Normal Program
at the End of Grade Nine

<%

SOURCE OF SUMS OF EST, MEAN
VARIANCE SQUARES d.f. SQUARES F
Among Means 92.92 L 23,23 2,12
Within Groups 1191.75 109 10.93
= TOTAL 1287.67 113
45
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Means, Ranks and Standard Deviations of ETS-I Residual Scores

Table 5-20

for Classes in the SMSG - Accelerated Program
at the End of Grade Nire

Class Mean Renk S.D.

1 2.1736 4 3.78

2 14779 3 3.98

3 1.k129 2 h.21

Y 0.4961 1 4,03

Total 1.365 -- 4,00
Table 5-20a

Analysis of Variance of ETS-I Residual Scores
for Classes in the SMSG T Accelerated Program
at the End of Grade Nine

SOURCE OF
VARIANCE

Among Means

Within Groups

TOTAL

SUMS OF
SQUARES

37.03
1420.90

1457.93

EST. MEAN
d.f. SQUARES
3 12.35
89 15.97

0.77
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Table 5-21

Means, Ranks and Standard Deviations of EIS-I Resijual Scores
for Classes in the UICSM-8 Program
at the End of Grade Nine

Class Mean Rank S.Do

1 0.1111 2 3.46

2 -0,1196 1 3.07

3 1.2754 5 3.87

4 1.4900 6 3.16

5 0.7364 3 3.47

6 1.2167 4 2.97

; Total 0.773 -- 3.3k

Table 5-21s

Analysis of Variance of ETS-I Residual Scores
, for Classes in the UICSM-8 Program
at the End of Grade Nine

: SOURCE OF SUMS OF EST, MEAN
VARIANCE SQUARES d.f. SQUARES F
Among Means 48.75 5 9.75 0.87
Within Groups 1517.59 136 11.16

TOTAL 1566.3k 11’5l




Table 5-22

Means, Ranks and Standard Deviations of ETS-I Residual Scorex
for Classes in the UICS¥-7 Frogrenm
at the End of Grade Nine

Class Mean Rank 8.D.
1 -0.8359 2 2.75
2 0.6786 5 2.62
3 -2.0533 1 3.50
4 0.6082 L 3.52
5 -0,0690 3 3.67
Total -0.310 - 3.26
Table 5-228

Analysis of Variance of ETS-I Residusl Scores
for Classes in the UIT&M.7 Program
at the End of Grade Nine

SOURCE OF SUMS OF EST, MEAN
VARTANCE SQUARES RN SQUARES F
Among Means 125,67 b 31.k2 2.95
Within Groups 1223.09 115 10,64

TOTAL 1348.76 119

v Sienificant at or beyond the .05 level.
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considerably reduced. On'y two of the six analyses of variance (Standard

Accelerated and UZCSM-T) yielded significant F ratios, and, in both cases,

they were minimal. The difference between highest and lowest class means

decreased somewhat, ranging from 3.8 in the Standard Enriched program to 1.4
in the UICSM-8 program. Regression, apparently, tended to decrease inter-
class differences most in the two UICSM programs, especially UICSM-8, and
least in Standard Enriched. In general, when individual differences were
partially controlled, classes within programs differed minimally. The

differences observed in earller years were considerably greater, suggesting

r o a0

that the effects of the teacher, class interaction or other variables not
controlled in this study had less influence on pupil performance in grade
nine than they had exerted earlier.

ETS-IT - Raw Scores. Scores on the Mathematics Achievement Test (ETS-II)

varied somewhat more from class to class within programs then -3id the scores

on the Develgped Mathematical Abilities Test (ETS-I) o The greatest high-low

class mean difference (4.6) was observed in the SMSG-Accelerated program; the
smallest (3.1) ih the SMSG-Normal program. In no case were the differences
between highest and lowest class within a program as great as the difference
between highest and lowest program, a difference of T.6. The variances among

classes ranged from 129.1 in the SMSG-Accelerated program where the within

group variance was also the highest (21.6) to 37.2 in the Standard Enriched,
where the within group variance was also the lowest (12.2). (See Tables
* 5-23 - 5-28).

All six of the within progrem amalyses of variance yielded significant
F ratios. (See Tables 5-23a - 5-28a,)

F78-I1 - Residual Scores. When individual pupil differences were partially

controlled, Inter-class variability decreased considerably in the four contem-
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Table 5-23

. Means, Ranks and Standard Deviations of ETS-II Rew Scores
- for Classes in the Standard Suriched Program
‘ at the End of Grade Nine

3.72
L5
3.6k
3.58
11.06 3.94
10,40 2.37
Total 12.07 -- 3.50

12,56

©® = O

11.23

W 00 = O w1 &~ W P

1l1.21

=
o
N W &= U,

e

Table 5-23a

Analysis of Variance of ETS-II Raw Scores
for Classes in the Standard Enriched Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
' VARIANCE SQUARES d.f. SQUARES F

Among Means 371.TL 10 37.17 3.04 v
Within Groups 3157.95 258 12.24

TOTAL 3529.66 268

- DI el T L Sy

¢ Significent at or beyond the 05 level
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Class Mean Rank SeDe
1 14.00 11 3.36
12,1k 6 3.16

12.47 (f 3.02

13.36 10 3.26

12.93 3.78




Tgble 5- 2k

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Clesses in the Standard Accelerated Program §
at the End of Grade Nine

Class Mean Rank SeDe
1 17.33 b 4.85
2 15.15 2 .ol 1
3 .71 1l "3.05 |
L 18.00 5 3.90
« 5 17.05 3 440

Total 16.48 -—- .09 1

a
v The Class which followed an algebra sequence was excluded

Table 5- 2la

, Analysis of Variance o.f ETS-II Rsw Scores
oF for Classes in the Standard Accelerated Program
. at the End of Grade lvine

, SOURCE OF SUMS OF EST. MEAN

- VARIANCE SQUARES d.fs SQUARES F
Among Means 173.Th 4 43.43 2.60 ¢
Within Groupe 167k 46 100 16.75

v Significent at or beyond the .05 level
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Table 5- 25

Means, Ranks and Standard Deviations of ETS.II Raw Scores
for Classes in the SMSG - Normal Program
at the End of Grade Nine

Class Meen Bank SsDs
1 16.65 3 3.72
2 1%.18 1 bbb
3 15.23 2 3.82
L 17.83 p 5.03
p 17.28 L 3.26
Total 16.46 - b1k
Table 5- 258

Analysis of Variance of ETS-II Raw Scores
for Classes in the SMSG - Normal Program
at the End of Grade Nine

SOURCE OF SUMS OF EST., MEAN

VARIANCE SQUARES d.f. SQUARES F
Among Means 196.19 A 49.05 2.86
Within Groups 1868.10 109 17.1%

TOTAL 2064 .29 113

V Significent at or beyond the .05 level




Table 5-26

- Means, Ranks end Standsrd Deviations of EPS-II Raw Scores
. for Classes in the SMSG - Accelersted Program
at the End of Grade Nine

Clags ~ean Rank SeDe

1 19,12 2 }.19

2 19.20 3 5.13

3 19.29 L b1

L 14,70 1 4..87

Total 17.89 .- k.65
Table 5-26a

Analysis of Variance of ETS-II Raw Scores
for Clagses in the SMSG - Accelerated Program
at the End of Gratfie Nine

SOURCE OF SUMS OF EST, MEAN

VARIANCE SQUARES dofe SQUARES F

Among Means 387.17 3 129,06 5.97 &
: Within Groups 1923.76 89 21.62

TOTAL 2310.93 92

¥ Significant at or beyond the .05 level
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Table 5- 27

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the UICSM-8 Program
at the End of Grade Rine

Class Mean Benk SaDe

1 14,88 3 3.96

2 10.67 1 3.10

3 16.37 C 3.83

b 1450 2 493

5 15 .83 5 5.11

6 15.80 L 4,50 ‘
Total 14,76 - 4.36

Table 5<7a

Analysis of Variance of ETS-II Raw Scores
for Classes in the UICSM-8 Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARIARCE SQUARES .8 SQUARES F
Among Means L6k LT 5 92.89 4,889
Within Groups 2587.40 136 19.03

TOTAL 3051.87 5% 3

¢ Significant at or beyond the -@51level




Table 5-28
L Means, Ranks and Standard Deviations of EIS-II Raw Scores
for Classes in the UICSM-T Program
at the End of Grade Nine
Class Mean Rank SeDe
1 19,73 3 347
e 20.87 L .86
3 17.50 1 4.85
4 21.30 5 k.40
5 18.75 2 k.32
Total 19.66 - h.h2
Table 5-28a

Analysis of Variance of ETS-II Rew Scores

for Clacses in the UICSM-T Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARTANCE SQUARES d.f. SQUARES F
Among Means 237.89 b 5047 3.05 &
Within Groups 204310 115 19.51

TOTAL 248C.99 119

g Significant at or beyond the .05 level
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porary programs, increased in the Standard Eariched and remained virtually
unchanged in the Standard Accelerated. (See Tables 5.29 -5-3k and 5-29a -5-
34%a.) Differences between highest and lowest class means followed a similar
pattern. It appeared as if controlling for a sizsble portion of pupil
variability increased the effects of teacher and classroom factors in the
Standard Enriched program but decreased them in the contemporary programs.
Within group variability remained unchanged in the Standard Enriched program,

but as expected, decreased in the five other programs.

Of the six within program analyses of variance, only three yielded
significant F ratios, SMSG-Normal and the two UICSM programs did not
demonstrate any significant inter-class differences.

At the end of grade nine the renge of cless achievement within programs
as measured by ETS-II, was generally amasller th:n it had been in the prior
years. It is possible that all of the teachers became more comfortable in
teaching the material or that teachers who teach ninth grade mathematics,
whether in the junior high school or in the senior high school, are more
uniformly competent than those assigned to the lower junior high school grades.

Relationship Between Raw and Residual Class Means on Each of the ETS Tests.

The degree to which class rank was affected by pertially controlling for
individusl pupil differences veried considersbly frem pregram to program and
from one test to the other (See Table 5-35). Regression of ETS-I raw scores

bad the greatest effect on class rank order in the SMSG-Accelerated program

and no effect whatever in the UICSM-T program. The rank order corrlations




{
¢
Table 5-29
Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the Standard Enriched Program
at the End of Grade Nine
Class Mean Rank 8.D.
1 -0.1920 11 3.75
2 -.3436 10 3.62 ~
3 -1.3553 T 2,73 ;,
] -0.7057 9 3.22
5 ~1.2586 8 3.26
6 -5.4446 1 k.07 |
B T -2.9291 6 3.91
8 -3.1h62 3 3.7k
9 -2.9853 4 3.50
10 ~2.9690 5 3.70
) 1 -3.4k90 2 3.20
| Total -2,108 - 3.50
Table 5-20=

Analysis of Variance of ETS-II Residual Scores
for Classes in the Standard Enriched Program
at the End of Grade Rine

SOURCE OF SUMS OF EST. MEAN
VARTANCE SQUARES d.f. SQUARES F
Among Means 645,02 10 6%.50 5.27 ¢
Within Groups 3155.06 258 12.23

. TOTAL 3800.08 268

e ——— e ——— o o> — ———— et Amr——— S — -

V Bignificant at or beyond the .05 level
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Table 5-30

Means, Ranks and Standard Deviations of ETS-II Residusl Scores
for Classes in the Standard Accelerated Program
at the End of Grade Nine

Analysis of Variance of ETS-II Residual Scores
for Classes in the Stsndard Accelerated Program
at the End of Grade Nine

;g

L
} Class Mean Rank SJDe
1 1.203% 4 4,37
r 2 -G.5327 2 3.96
| 3 -1.820% 1 - ,86
[ b 1.6793 5 3.k2
5 0.1354 3 T
Total 0.154 - 3.86

{

Table 5-30e

SCURCE OF SUMS OF EST., MEAN

VARIANCE SQUARES dePe SQUARES F
Among Means 165.62 ) k1. 2,78 §
Within Groups 148847 100 14,88
TOTAL 1654 ,09 10k

—

¥ significent at or beyond the .05 level

Q
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Teble 5- 31

) oo

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the SMSG . Normal Program
at the End of Grade Nine

Class Mean Rank SeDe
1 0.4172 3 3.15
2 -1.1859 1 3.57
3 0.0962 2 2.9
Y 0.5378 5 k.90
5 0.4351 4 3.28
Total 0,151 - 3.7k
Table 5. 3la

Analysis of Variance of ETS-II Residual Scores
for Classes in the SMSG - Normal Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES - F
Among Means 38.38 L 9.59 0.68
Within Groups 1527.76 109 14,02

TOTAL 1566.1% 113




Teble 5- 32

Means, Ranks and Stendard Deviations of EPS-II Residual Scores
for Classes in the SMSG - Accelerateq Program
at the End of Grade Nine

1 £2.5559 4 4,09

2 2,5069 3 h.32

3 1.7706 2 4,31

L -1,1069 1 3.60

Total 1.304 -n 4,06
Table 532s

Analysis of Variance of EYS-II Residual Scores
for Classes in the SMSG -Accelerated Program
at the End of Grade Nine

SOURCE OF SUMS OF EST, MEAN

VARIANCE SQUARES dofe SQUARES  F
Among Means 229.64 3 76.55 .64 Y
Within Groups 1467.65 89 16.49

TOTAL ‘ 1697.29 92

4 Significant at or bayond the .05 level



Table 5-33

Means, Ranks and Standard Deviations of BTS-II Residual Scores
for Classes in the UICSM-8 Program
at the end of Grade Nine

Class Mean _Renk S.D.
1 -1,2361 2 3.15
2 -2.72k41 3 3.30
3 0.0884 5 3.57
L -0.9184 3 4,78
p) 0.k711 6 ;.82
6 0.0058 L 3.88
Total -0.650 - k.02
Table 5-33a

Analysis of Variance of ETS-II Residual Scores
for Classes in the UICSM-8 Program
at the End of Grade Nine

SOURCE O SUMS OF EST, MEAN
VARIANCE SQUARES d.f. SQUARES F
Among Means 159.3k 5 31.87 1.97
Within Groups 2200.1% 136 16.18

TOTAL 2359.48 i1
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Table 5- 34

Means, Ranks and Standard Deviations of ETS-II Residusl Scores
for Clagses in the UICSM-T #rogram
at the End of Grade Nine

Class Mean Rank S.D.
1 5.2243 5 3.60
2 1.1309 3 4.36 '
3 2,2523 1 b2l |
L 5.1556 L 3.64
p 3.3706 2 3.96 -

Total 4,034 -- 3.96 |

Table 5-3ka

Anslysis of Variance of ETS-IT Residual Scores
for Classes in the UICW4-7 Progrem
at the Ind of Grade Nine

SOURCE OF SUMS OF FST, MSAN
VARIANCE SQUARES Gefe SQJARES F
Among Means 152,09 L 38.02 2,43
Within Groups 180246 115 15.67

TOTAL 195k .55 119




Teble 5-35

Rank Order Correlations of Raw with Residusl Class Means
for Classes in Six Mathematics Programs on ETS-I and
on ETS-II at the End of Grade Nine

Test

ETS-I ETS-II

Program 3 2 R zeé R
1 Stenderd Enriched 11 Ly .80 30 .86
2 Standard Accelerated 5 6 (0 0 1.00
3 SMSG-Normal 5 1k .60 0 1.00
4 SMSG-Accelerated b T 30 8 «20
5 UICSM-8 6 8 oTT L .88
6 UICSM-T 5 0 1.00 6 .70

for these two programs were .30 end 1.00, respectively. For the remsining
four programs, correlations ranged from .60 to .80.

S8ince the multiple R derived from the regression equations was somewhat
larger for BTS-I (R= ,5626) than for ETS-II (R= .4716), the seven independent
varisbles accounted for more of the variance of developed mathematical ability
scores than of eross-content achievement scores. (See Table D-1, Appendix D).
It would, therefore, be expected that regression of ETS-I scores would be more
apt to raise or lower class status than regression of ETS-II scores and rank
order correlations would thus be greater on ETS-II. This expectation was only
partially confirmed. The mean correlation on ETS-I was 69, on ETS-1I it
was .Tf. However, only four of the programs exhibited higher rank order
correlatiorns on ETS-II. The two programs which had .the highest ard lowest
ETS-I rank order correletions showed lower correlations on ETS-II, SMSG-

Accelerated went down from 30 to .20; UICSM-7 dropped from 1.00 to .T70.
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It would appear that the high or low achievement of classes in the
SiSG-Accelerated program was more dependent upon variations in pupil ability
than may have been true for the other programs.

Relationshi}g_Between ETS-I and ETS-II Class Means. Rank order correla-

4

tions between ETS-I ani ETS-II raw score class means, by program, varied from
«26 for Standard Enriched to .80 for each of the SMSG programs and UICSM-T.

Standard Accelerated and UICSM-8 hed correlations of .60, (See Table 5=36,)

Table 5-36

Rank Order Correlations Between ETS-I end ETS-II Cless Means
(Raw and Residwel) for Classes in the Six Mathematics
Programs at the End of Grade Nine

Scores
__fav Residusl
Progrem S 2R Ze R
1 Standard Enriched 1 162 26 126 43
2 Stenderd Accelerated 5 8 .60 2 .90
3 SSG-Normal 5 h .80 26 -.30
b SMSG-Accelerated L 2 .80 0 1.00
5 UICSM-8 6 15 260 18 9
6 UICSM-T 5 L .80 1k .30

In three of the four contemporary programs classes which showed a rels-
tively high level of developed mathematical ability gererally also scored
high on cross-ccntent achievement and vice versa. In the Standard Enriched
program however, there was far less relationship between class means on the
two tests. When the scores were regressed on the seven independent variables,

rank-order correlations decregsed markedly in SMSG-Norazal and UICSM.T and to
206
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a lesser degree in UICSM.8. But for Standard Enriched, Standard Accelerated
and SMSG-Accelerated, correlations increased. The mean renk order correlation
between the two ETS tests on rew scores was approximately .58, on residuals,

about .15,

Teacher-Made Tests (TMT). The tests constructed by the teachers and

consultants were intended to measure the content covered by the several
classes in each of the programs., Since the instructions to teachers of
accelerated courses was to "go as fast and as far as the class appeers
capable of going," there was considersble variability of coverage from class
to class. Thus, the TMI's represented each teacher group's best estimate nf
the common learnings eXpected of the pupils in each program,

Regressions of the IMI scores om the seven independent variebles were
performed separately for each program. (See Teble D-3 in Appendix D). On the
average, the seven independent variables accounted for aebout 30% of the
variance of the T™MTI''s, ranging from 16% in Standard Accelerated to 37% in
UICSM-T,

™T . Raw Scoreg_. Esch of the _T_i_d'r_'s contalned 25 items, allowing for a

maximum score of 25. However, mean program scores varied considerably going
from about 13 on the Standard Accelerated and the SMSG-Accelerated TMI's to
about 18 on the Standard Enriched and UICSM-7 IMI's. SMSG-Normal and UICSM-8
had mean scores of sbout 16 and 1k, respectively. The range of pupil ecores
within clasgses was considerable in each of the programs wilh lowest individual
scores ranging from 3 to 8 and highest scores from 21 to 25. (See Tables
5-37 - 5-42.) It would appear that some of the tests expected more of the
pupils than did others. It was on the Standard-and the SMSG-Accelerated pro-
grams, in which pupils were sctually accelerated through content (as opposed

to beginning earlier and then following a normal pace as in the UICSM
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programs) that pupils fell furthestbelow teacher expectations, while in the
Standard Enriched and UICSM-T programs, pupils appeared to be about 20% more
successful in meeting teacher expectatious,

Analyses of varlance across classes within each program yielded

significant F ratios in all cases except UICSM-T, (See Tebles 5-37a - 5-42a,)

Variences among class means ranged from 20 in UICSM-T to 133 in SMSG-
Accelerated. The other four progrems fell between 34 and 58. Pupil
varisbility tended to be relatively comparable across programs ranging from
sbout 10 in the Standard Accelerated program to approximately 15 in UICSM-S.

Although all of the teachers participated in constructing the program
test, some classes appeared to have learned what the teachers believed they
had covered considerably better than others. For example, in the SMSG-
Accelerated progrem the lowest scoring class passed, on the average, about
Ui% of the items while the highest scoring class passed, on the average,
about 66%, a discrepancy of 22%.

In UICSM-T, on the other hand, the discrepancy in the average percent
of items passed between highest and lowest scoring class was only 9%.

IMT - Residual Scores. When the IMT scores were controlled for indivi-

dual pupil differences in sbility and attitudes toward mathematics, inter-
class variability decreased substentially in all but the UICSM.-T program
where a slight increase was evidenced. Within group veriances decreased
slightly in the two UICSM programs, remained unchanged in Standard Enriched
and SMSG-Normal, end showed a slight increase in Standard Accelerated and
SMSG- Accelerated. (See Tables 5-37 - 5-42,)

Within program anslyses of variance of residusl scores yielded only cne
significant F ratios Thus, the significant differences in classroom perlor-

mance noted on the raw scores, largely disappeared when pupi}) ability was held
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Teble 5-37

Means, Ranks, Standard Deviations and Ranges §
of Teacher-Mode Test (TMT) Raw and Residual Scores
for Classes in the otendard Enriched Progrem at the End of Grede Nine

Raw Scores ) Besiduwals
Class ¥Wean ~ FRank  8.D. [Hange Mean Tank  35.D.
1 20,26 11 3.19 17-2b 1.65 11 4,39
2 16,148 1 3,94 8-23 0.87 9 3,76
3 18.53 6 2,81 13.24 ~0458 L 3,66
N 18.07 5 4,51 9.2 0.16 T 3455
5 18,56 7 3.39 12-2 -2,11 1 2.80
6 19,0k 9 4,08 9-2k =020 5 .52
T 19,70 10 3.47 T-24 1,24 10 3.85
8 16,73 2 4,38 7-23 -0,63 3 3.19
9 18.7h 8 3.18  13-23 0451 8 3.66
10 17.00 L 3.59 9-2k 0,76 2 3.53
11 16,95 3 2.8  13.22 -0,16 6 2426
b Ranges reported only for raw scores.
Teble 5-3Ta
Analysis of Variance of TMT Raw Scores
for Classes in the Standard Fnriched Program
at the End of Grede Nine
SOURCE OF SUMS OF EST, MBEAN
VARTANCE SQUARES defe SGUARES F
Among Means 374,01 10 37.40 2,85 &
Within Groups 3382,76 258 13,11
T0TAL 3756.TT 268
0 Sstgniricant at or beyond the .05 level.
“able 5-37b
Analysis of Variance of TMT Residual Scores
for Classes in the Standard Enriched Program
at the End of Grade Nine
SOURCE OF SUMS OF EST, MEAN
VARIANCE SQUARES d.fe SQUARES F
Among Means 282,77 10 28.27 2,15 9
Within Groups 3396.79 258 13.1h
TOTAE, 3679.56 268

¢ Significant at or beyond the .05 level, 209




Table 5-38

Menns, Ranks, Standard Deviations and Ranges of Teacher-Made Test (TMT)
Raw and Residual Scores for Classes in the Standard Accelerated Program §
at the End of Grade Nine

Class ¥an Ra?{aickomss.n. “Remge §  Wean Rﬁ:rixiualss.n.
1 1k .62 5 2.55 9-19 -0.20 3 3.92
2 13.60 4 3.05 6-21 -0.47 2 3.46
3 11.48 1 1.66 8-15 -1.62 1 3.27
b 13,18 3 4,16 Lo19 0.29 4 2.80
5 12.05 2 3.87 3-17 0.46 5 3.21
Total 13.02 3.22 3-21 -0.30 3.35

This table includes only those classes which followed the geometry sequence.

<o <o

Ranges reported only for raw scores.
Table 5-38a
Analysis of Varience of ™T Raw Scores

for Classes in the Standard Accelerated Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARTANCE SQUARES d.f. SQUARES r
Among Means 136.35 L 3%.09 3.29 ¥
Within Groups 1035.62 100 10.36

TOTAL 117,97 10k

% Significant at or beyond the .05 level
Table 5-38b
Analysis of Variance of ™T Residual Scores

for Classes in the Standerd Accelerated Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARTANCE SQUARES dof. SQUARES F
Among Means 57.35 4 14,34 1.28
Within Groups 1120.51 100 11.21

TOTAL 1177.36 10k




Table 5-39
Means, Ranks, Standard Deviations and Ranges of Teacher_Made Test (T™T)

Raw and Residual Scores for Classes in the -formal Progrem
at the End of Grade Nine
Class Mean hiv ch_.r%? ~ Tange § Foan_ Resi%}lée 8.D.
1 16.10 L 3.58 12.24 1.03 5 3.7
2 14,35 2 3.60 6-21 1.00 b 3.07
3 13.64 1l 3.27 8-20 -1.22 1 3.29
[ 17.57 p 2.7 11.22 -0.1 3 2.TT
5 15.56 3  3.82  10-23 -0.28 2 3.4
Totel 15,65 3.31 8-2k 0.00 3.2
v Ranges reported only for rew acores.
Table 5-3%a

Analysis of Variance of T™T Raw Scores
for Classes in the MSG-Normal Progrem
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES dofe SQUARES F
Among Meens 232,35 4 58.09 5.25 ¢
Within Groups 1216.31 109 11,06

TOTAL 148,66 113

V Significent at or beyond the .05 level
Table 5-3%
Analysis of Variance of T™T Residual Scores

for Classes in the SMSG-Formel Program
at the End of Grade Nine

SOURCE OF SUMS OF EST, MEAN

VARIANCE SQUARES d.f. SQUARES F

Among Means 73.16 b 18.29 1.74 ‘
Within Groups 1144 .98 109 10.50
TOTAL 1218.14 113 ;




Teble 5-40

Means, Renks, Standard Deviations and Ranges
of Teacher-Made Test (IMT) Rew and Residual Scores for Clagses

In the S¥B0-Accelerated Program et the End of Grade Nipe
Class ¥oan Rawnascn;rea 5.D. HRange & _H_egfe Bidjtli;xllﬁ_ S.D._
1 12.80 2 3.62 7-19 0.60 4 3.11
2 1%.65 3 2.89 10-18 -0.29 2 L,18
3 16,52 ) b.32 7-22 0.18 3 3.98
b 11.00 1 3.01 5-17 -0.48 1 3.92
Total 13.55 3.52 5-22 0.00 3.79

V Ranges reported only for raw scores
Table 5.40a
Analysis of Variance of TT Raw Scores

for Classes in the SMSG-Accelerated Program
at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIARCE SQUARES d.f. SQWARES  F
Among Means 399.44 3 133.14 10.95 ¢
Within Groups 1081.79 89 12,15 :
TOTAL 1481.23 92
V Significant st or beyond the .05 level ’
Table 5-40b
Analysis of Varisnce of TMT Residusl Scores
for Classes in the SMSG-Accelerated Program
at the End of Grade Nine
SOURCE OF SUMS CF EST, MEAN
. VARTANCE SQUARES de.f. SQUARES F
Among Means 17.45 3 5.82 0.40
Within Groups 1280.91 89 14,39
TOTAL 1298.36 92 #
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Table 5-41

Memns, Ronks, Standard Deviations and Ranges
of Teacher-Made Test (TM4T) Raw and Residusl Scores for Classes
in the UICEM-8 Progrem at the End of Grade Nine
Raw Scores Regiduals
CJ-QSB Em m g:bo M Mean ﬁnk S.D.
1 15.52 5.5 2.79 9.21 -0.64 2 3.32
2 11.95 1 h,54 4.20 -0.95 1 3.18
3 13.90 3 3.86 8.22 0.69 5 3.77
3 14,00 4 2.61 8-18 0.82 6 3.20
5 13.27 2 3.81 9-23 -0.03 3 3.48
6 15.52 5.5 L.86 6-24 0.59 L 2,84
“ Total 14,08 3.83 4.2k 0.06 330
¢ Ranges reported only for raw scores
Table 5-4ls
Analysis od Variance of T™T Raw Scores
for Classes in the UICSM-8 Program
at tke End of Grade Nine
SOURCE OF SUMS OF EST. MEAN
VARTIANCE SQUARES Aol SQUIARES F
Among Means 219.33 5 43,87 2497 &
Within Groups 2007.10 136 14,76
TOTAL 222643 i
— 3 Significant at or beyond the .05 level
“Toble 5-L41b
Analysis of Vartance of T™T Residusl Scores
for Classes in the UICEM.8 Program
at the End of Grade Nine
SOURCE OF SUMS OF EST, MEAN
VARTIANCE SQUARES d.f SQUARES F
Amdng Means 61.27 5 12.25 1.12
Within Groups 1483.32 136 10,91
TOTAL 1544 ,59 s |
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Table 5.42

Means, Ranks, Standard Deviations and Ranges
of Teacher-Made Test (TMT) Row and Residusl Scores for Classes
in the UICBM-T Program at the Fnd of Grade Nine

Raw Scores Residuals
Clses Em Rank SeDe :k?.%_s Em Rank SeDe
1l 17.09 1 3.19 12-23 -0.42 2 2.80
2 17.52 2 3.91 8-24 0.78 L 2.11
3 17.83 3 3.7 10-25 -1.58 1 3.38
4 19.33 5 3.5 13-25 0.81 5  3.56
5 18.63 1 4.29 9-25 0.31 3 3.78
Total 18.13 3.23 8-25 0.00 3.21
\9 Ranges reported only for raw scores
Table 5-42a
Anslysis of Variance of T™T Raw Scores
for Classes in the UICM-T Program
at the End of Grade Nine
SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f, SQUARES F
Among Means T9.35 h 19,84 147
Within Groups 1548,52 115 13.47
TOTAL 1627.87 119
Table 5-Lk2b
Analysis of Variance of Tl Residual Scores
for Classes in the UICSM-7 Program
at the End of Grade Nine
SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F
Among Means >11 L 2k .53 2.38
Within Groups 1184k.31 115 10.30
TOTAL 1282.42 119
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relatively constant. In fact, SMSC.Accelerated, which showed the greatest
inter-class variability on the raw score analyses, showed the smallest on

the residual scores,

It would appear that at the end cf grade nine differences in class Pere

formance on the Teecher-Made Tests, even more than performance on the two

ETS measures, was a function of the ability level of the pupils in a particu-

lar classrcom rather than of the teacher or of other intra-class factors.

Relationsh:l} Between Raw and Residual TMT Scores. Rarnk order correlations

between raw and residual class means ranged from -.12 for Standard Accelerated
to .50 for SMSG-Normel and UICSM-T. In genmeral, correlations were consider-
ably lower in grade nine then they had been in the eighth grade., (See Table
5-43; also see Table 4.41.) This finding further confirms the observations
from the analyses of varience that in grade nine, pupil ability within a

class was a more important factor in class achievement than were the factors

related to the teacher, class atmosphere or other extra-pupil variebiles.

Table 5-43

Rank Order Correlations Between Raw and Residual Score Means
on tne Teacher-Made Tests for Classes in Six Mathematics
Programs at the End of Grade Nine

Tests
TVT-Raw & Resgiduel ™ & EPS-IIMw TMT & ETS-IT Res,

Program N % R %2 R 2 R

1 St. Enr. 11 138 .37 150 32 136 .39
2 St. Accel., 5 18 ..12 10 .50 6 .70
3 SMSG-Normal 5 10 .50 4 .80 22  .,10
4 SMSG-Accel. L 6 Lo 0 1.00 2 .80
5 UICSM-8 6 23,5 ¢33 30,5 13 18 49
6 UICSM-T 5 10 50 16 .20 12 L0
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Relationship Between ETS-II and T™™MI's., Rank order correlations of raw

ET5-1I and TMT scores were also higher than in previous years., The correla-

tions between the class means of the two tests give some indication of the
relationship between class achievement on material covered by the class
during the year and cross-program material, only one sixth of which was
directly related to class work. Vhen raw scores were considered, there was
a greater relationship between the two tests in classes in the two SMIG

programs, least in the UICSM programs (See Table 5-43), however, rank . ler

correlations emong residual class meens showed an increase in four.of the
programs but a drop from .80 to =10 for SMSG-Normal and e moderate drop
from 1.00 to .80 for SMSG-Accelerated. When individual pupil differences
were partlally controlled, class status on the two achievement measures

became less comparable in the SMSG programs, more comparable in the other

four,

Attitude Tests

The Questionnaire on Mathematics adminlstered at the beginning of

grede seven and, again, at the end of grade nine, was composed of six
separate categories. The imstrument thus yielded one total score and six

sub scores, In addition, a 25 item Abilities Self-Rating scale was admin-

istered at both points in time. The scale callied for ratings (from 1 high
to 5 low) on 25 ebilities, one of which was "mathematical ability," The
self-rating scale was scored for the 25 items combined as well as for the
single item dealing with mathematical ability. The nine separate ninth
grade scores derived from the two instruments were examined by anslyses of
co-varlance, in vhich the seventh grade pre-test scores were the co-variates.
Tables D-10 - D-18 in Appendix D present analyses of the seventh grade and

the ninth grade scores before correction as well as the program mean
2156




corrections. Tables 5<lili = 5-50 present the analyses of the adjusted
ninth grade scores.

Questionnaire on Mathematics - Total Score. A one-way analysis of

variance of the adjusted program means yielded a significant F ratio
indicating, that after controlling for initial seventh grade attitude
gscores, the program groups differed from each other in their general
attitudes toward mathematics, mathematicians and their own mathematical
interests and competence., (See Table 5-#! and 5-Lla,)

Contrasts among progrem means found the two UICSM programs significantly
lower than the two standard progrems. The highest adjusted mean was
achieved by Standard Accelerated, the lowest by UICSM-T. The standard vs.
contemporary cluster contrast favored the standard. The enriched and
accelerated clusters did not differ significantly from each other,

On the adjusted scores of Category I - The Impact of Mathematics on
Society - the six programs differed significantly. (See Tables 5-45 and
5-45%.) Contrasts among means found UICSM-7 significantly lower than
Standard Accelerated an;i SMSG-Accelerated. Neither of the cluster contrasts
reached significance,

On Category II - Characteristics of Mathematicisns - UICSM-T agein had
the lowest mean score. (See Table 5-1‘;6.) An gnalysis of variance across
the six programs yielded a signiﬂéant E ratio and contrasts among means
found UICSM-T significantly lower than Standard Accelerated, SMSG-Normal
and SMSG-Accelerated. Neither of the cluster analyses reached significance.

Category III - Mathematics as a Career - showed reletively small
differences among programs. Although an analysis of variance of adjusted
scores ylelded a significant F ratio, neither the progrem nor the cluster
contrasts reached significance. (See Tables 5-47 and 5-U7a.)
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Table 5«44

Adjusted Means { and Standard Deviations of Total Attitude Scores

Source of
Variance

Among Means

for RPupils in Siz Mathenatics Pi:grems -
at the End of Grade Niu:.

1, Standard Enriched 266 38.08 9.56
2. Standard Accelerated 130 39.39 8.67
3. SMSG-Normal 113 36.17 9.59
4, SMSGeAccelerated 89 37.60 11.67
5. UICSM=-8 156 b 34.80 9.31
6. UICSM=7 118 33.72 11.18
3 Means were adjusted by seventh grade attitude scores, See

Appendix D, Table Dsl10

The UICSM-8 class which followed the incorrect sequence is
included,

Table 5-44a

Analysis of Variance of Adjusted Total Attitudes

Within Groups

Total

5

6

Scores at the End of Grade Nine,

Sums of Est. Mean

Squares da.f. Squares F
3087.56 5 617.51 6.35 v
84069.91 865 97.19
87157.47 870

1 2 3 4 5 6

] L] O AERERERRS— - gamema T EE——

3.8  4.16 ¢

a a
4,59V 5.67 V

Standard §8. Contemporary = 3,168
Enriched vs. Accelerated = n.s.

g Significant at or beyond the .05 level,
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Table 5= 45

a
Adjusted Means V and Standard Deviations of Category I Scores «
. (Impact of Mathematics on Society) for Pupils in Six Mathomatics
& at the End of Grace Nine,

Program X S.D.
1. Standard Enfiched 5.70 1.91
EE 2, Standard Accelerated 5.86 1,67
| 3. SMSG-Normal 5.18 1,77
4. SMSGeAccelerated 5.88 4,23
5. UICSM-8 5,33 1.89
6. UICSM-7l 4,93 1.99

3 Means were adjusted by Seventh Grade Category I Scores, See
Appendix D, Table Dell

Table 5=45a

Analysis of Variance of Adjusted Category I
Scores at the End of Grade Nine,

Saurce of Sums of Est. Mean
Variance Squares d.f. Squares F
Among Means 95.36 5 . 19.07 3.88 3
Within Groups 4253.20 865 4.92
Total 4348, 56 870
’ Scheffé Tests
B Program L 2 3 4 _ 5 _ 6 _
s |
2 0,93 ¥
3
4 0.95 §

Standard vs, Contemporary = a.s.
Enriched vs. Accelerated = n.s.

6

3 Significant at or beyond the ,05 level.
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a
Adjusted Means V and Standard Deviations sf Category II Scores =
(Characteristics of Mathematicians) for Pupils in Six Mathematics

Programs at the End of Grade Nins,

Table 5+46
Program X _ S.D.
1. Stavdard Enrichea 5.62 2.41
2, Standard A~celerated 6.06 2.18 |
3. SMSG=Normal 6.11 2.19 |
4, SMSGwAccelerated 6.01 2,23 j
5. UICSM=8 5.37 2,51 |
6. UICSH~7 4,82 2,43 3
3 Means were adjusted by seventh grade Category II Scores. See ;
Appendix D, Table D-12. j
Table 5-46a ;
;
Analysis of Variance of Adjusted Category II |
Scores at the End of Grode Nine, i
Source of Sums of Est. Mean ‘
‘ Variance Sgu: ceg d.f, Squares F i
Among Yeans 150.41 5 30.08 5,42 8 :
Within Groups 4799.56 865 5,55 ,
|
Total 4949,97 870 |
Scheffe Tests {
Prosram 1 2 3 4 S5 6
1
2 1.24 v
a
3 1.29 v
4 1.19 v
{
5 ,
Standard vs. Contemporary = n.s.
6 Puriched vs. Accelerated = n.s.

\8,, Significant at or beycnd the ,05 level,
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Table 5-47

Adjusted Means \‘/ and Standard Deviations of Category III Scores
(Mathematics as a Career) for Pupils in Six Mathematics
Programs at the End of Grade Nine,

- Program - X S.D.
“ 1. Standard Enriched 7.84 2.27
- 2. Standard Accelerated 7.91 2.24
3. SMSG-Normal 7.60 2.29
. 4, SMSG=-Accelerated 8.01 2,57
5. UICSH=8 7.45 2.20
6. UICSM-7 7.20 2.42
\a, Means were adjusted by seventh grade Categery III scores., See

appendix D, Table D -13,

Table 5«47a

Analysis of Variance of Adjusted. Category III Segres
at the End of Grade Nine,

Source of Sums of Est, Mean
Variance Squares d.f, Sguares F ;
a |
Among Means 59,20 5 11,84 2,22V ;‘
Within Groups 469805 865 33 |

Total 4667.25 870
p |

Scheffe Tests .

!
!
1
'

None of the program or cluster contrasts reached significance,

3 Significant at or beyond the ,05 level,




Category IV - Nature of Mathematics - showed considerable differences
among programs. (See Table 5-48.) An analysis of variance yielded a
significant Feratio and nine of the contrasts among means reached signifi-
cance. Standard Enriched, Standard Accelerated, and SM3G-Accelerated each
exceeded SMSG-Normal and the two UICSM programs. The shendard cluster
scored significanily higher than the contemporary, but .he eariched and
accelerated did not differ significantly from each other. (See Table 5-L8a.)

Category V - Self-Appraisal ¢f Mathematical Abilities and Interests -
was included as on: o the seven independent vgriables c¢n which the various
achievement scores were regressed, As_on the other categories, the two
UICSM programs scored lower shan most of the‘ofhers. (See Table 5-49,)

An analysis of variance across the six programs ylelded a significant F
ratio. However, only one of the program contrasts reached significance,
The Standard Accelerated exceeded UICSM-8. The standard program cluster
scored significantly higher than the contemporary but the enriched did
not differ significantly from the sccelerated. (See Table 5-49a.)

Category VI - School Effectiveness in Teaching Mathematics - showed
no significant differences among programs. (See Tables 5-50 and 5-50a.)

It appeared that pupils in all of the programs rated their junicr high
school mathematics instruction sbout equally.

-2 general, the analyses did not confirm the expectation that pupils
in accelerated programs would demonstrate greater improvement in attitudes
toward mathematics than those in enriched progrems or that those in
contemporary classes would be more favorably disposed toward the subject
than those in standard eclasses, On the contrary, the comparisons which
reached significance favored the more traditional programs and, generally,

the two UICSM programs showed the least favorable attitudes, This was
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Table 5=48

Adjusted Means % and standard Deviations of Category IV Scores
(Nature of Mathematics) for Pupils in Six Mathematics
Programs at the End of Grade Nine,

X S.D.

Program

1. Standard Euriched 4.90 1.5
2. Standard Accelerated 4.79 1.54
3. SMSG-Normal 4,20 1.64
4, SMSG-Accelerated 4,82 1,72
5. UICSM-8 4,12 1.92

6. ULCSM=7 3.78 1,76

Scores at the End £ Grade Nine,

Source of Sums of Est, Mean
Variance Squares d.f. Squares F

Among Means 157.00 5 31.40 11.43 ¢
Within Groups 2376.87 865 2,75

Total 2533.87 870

Scheffe Tests

Program 1 2 3 4 5 6

a a a
1 0.70 V 0.78V  1.12V
a
2 6.59 "V 0.67e 1.01 ¢
a
3 -0.62V

4 0.70V 1.04e

Standard vs. Contemporary = 0.61 §
5 Enriched vs. Accelerated = n.s.

— PR

g vignificant at or beydnd the .05 level, 223

8 Means were adjusted by Seventh Grade Category IV Scores, See
~%." . Appendix D, Table D=14,
Table 5-48a
Analysis of Variance of Adjusted Category IV
Q
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Table 5«49

9§ significant at or beyond the ,05 level,
ook

Adjusted Mcgus % and Standard Deviations of Category V Scores =
(Self-Appraisal of Mathematical Abilities a.d I-terests)for Pupils in
Six Mathematics Programs at the End of Grade Nine,
Progran X S.D,
1, Standard Eariched 11,02 4,77
2. Standard Accelerated 11.62 3.98
4
3. SMSG-Normal 10.06 4.66
4, SMSGeAccelerated 10,94 4.60
5. UICSM=-8 9.75 4.62
6. UICSM=7 9.93 4.66
\a/ Means were adjusted by seventh grade Category V scores., See
Appendix D, Table D=15,
Table 5«49,
i_ Analysis of Variance of-Adjusted Category V
Scores at the End of Grade Nine,
Source of Sums of Est, Mean
Variance Squsares d.f, Squares F
a
Among Means 377.72 5 75.54 3.60 VY
Within Groups 18136.01 865 20.97
Total 18513,73 870
Scheffé Tests
Program 1 2 3 4 5 6 #
1
.'a
2 1.87
3
4
a ‘
5 Standard vs. Contemporary = 1,15 v
Enriched vs, Accelerated = g,
6




Table 5«50

Adjusted Means & and Standard Deviations of Category VI Scores =
(School Effectiveness in Teaching Mathematics) for Pupils in
Six Mathematics Programs at the End of GradeNipe.

Program X __ SaDe
1, Standard Enriched 2,99 1.41
2, Standard Accelerated 3.16 1,62
3. SMSG-Normal 2,99 1.57
4, SMSG-Accelerated 3.19 2,10
E" 5« ULCSH=8 2,82 1.51
— 6. UICSM-7 3.08 1.70

a Means were adjusted by seventh grade Category VI scores,
V' Ssee Appendix D, Table D~ 16.

Table 5~50a

Analysis of Variance of Adjusted Category VI
Scores at the End of Grade #ine.

Source of Sums of Est, Mean
Variance Squares d.f. Squares F
Among Means 12,06 5 2,41 0.9
B Within Groups  2226.32 865 2,57
i Total 2238,.38 870
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rarticularl marked on the total score and on Category II(Characteristics
of Mathematicians) and Category IV (Nature of Mathematics). Pace appeared

to make no difference.

Abiliiles Self-Ratings. Pupil self ratings of their academic, task

related and personal-social abilities Yyielded small differences among
program means. Although analyses of variance of both total scores (see
Tebles 5-51 and 5-51a) and scores on mathematics ability (see Tables 5-52
and 5-52a) yielded significant F ratios, neither of the program or cluster

contrasts reached significance,

Sumary - Attitudes. In general, differences in pace and approach to

the teaching of mathematics over & three year period had limited effects on
the attitudes or self-assessments of the pupils. Changes from beginning
of grade seven to the end of grade nine were generally small and not

consistently influenced by a particular program, pace or approach.

Longitudinal Rank Analyses.

To assess the cumulative effects of the several programs on pupil
achievement over the three years, longitudinal rank analyses were performed
on the residual scores of each of the ETS tests separately and then of both
combined. Bach of the 868 pupils for whom there was complete data on each
of the ETS tests was rank ordered from 1 high to 868 low for each of the
three years. Ranks for each individual were added, thus giving each pupil
& composite rank score on each test and on the two tests combined. Pupils
were then agaln regrouped into programs and the six programg compared by
the following formula: |
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Table 5«51

Adjusted Means ¥ and Standard Deviations of the Total Ability

Self Rating Scores V for Pupils in Six Mathematics Programs
at the End of Grade Nine.

Progran N__ X _ 8.D.
1, Standard Enriched 265 49,42 10.43
2, Standard Accelerated 130 53.40 9.48
3. SMSG=Normal 113 49.99 10,02
- 4, SMSG-Accelerated 8¢9 50.88 8.82
5. UICSM-8 | 156 51,85 10.45
6. UICSM-7 118 50.64 9.87

8 Means were adjusted by seventh grade self~rating scores, See
Appendix D, Table D-17,
B Highest possible score = 25; lowest possible score = 125,

Table S5«51g

Analysis of Variance of Adjusted Self-Rating .
Scores at the End of Grade Nine,

Source of Sums of Est, Mean

Variance Squares d.£f, Squares F
Among Means 1631.02 5 326,20 3.26 4
Within Groups 86640.11 864 100,28

Total 88271.13 869

Scheffé Tests

‘None of the program or cluster contrasts reached significance.

5 Significant at or beyond the .05 level,

’ = 227
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Table 5«52

Adjusted Means e'zmd Standard iations of SelfeRating
of Abiiity In Mathematics Scores V for Pupils in Six Mathematics
Programs at the End of Grade Nine.

Program N . S, D.

1. Standard Enriched 265 2.00 1,03 |
2, Standard Accelerated 130 2,10 0.9% ;
3. SMSGeNormal 113 2,17 0.87 %
4. SMSG-Accelerated 8o 1.89 0.75 |
2+ UICSH=8 156 2,28 1,08 j
6, UICSM=-7 118 2,22 0.94 3

|

a8 Means were adjusted by seventh grade ability in mathematics selferatirg.
See Appendix D, Table DwI8. '

b Highest possible score = 1; lowest possible score = 5,

Table 5-52a

Analysis of Variance of Adjusted Self=Ratirg Scores of Ability
in Mathematics at the End of Grade Hine.

Source of Sum of Est, Mean

Variacce Squares d.f. Squsres F
Among Means 13,22 5 2,64 2,83 v
Within Groups 807.59 864 .93

Total 820,81 869

Scheffé Tests

None of the program or cluster contrasts reached significance,

a Significant at or beyond the ,05 level,
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Each of the three analyses (ETS-I, ETS-IT end both tests combined)

3

yielded a significant 1[? (See Tebles 553 = 5-55). Since the ranks went
from 1 high to 868 low, the smaller the sum of the ranks, the higher the
perfermance lewel of the program. The seme order was followed in ranking the
mean rank on each of the three analyses. In each of the three, SMSG-
Accelerated achieved first place, Standard Enriched and Standard Accelerated
last and next to lest place, respectively. UICSM-8 ranked in second place
on ETS-I and on the combined tests; UICSM-T ranked second on EIS-II, fourth
on BYS-I, but third on the two tests combined. SMSG-Normel renked third on
ETS-I and fourth on ETS-II ard the two tests combined.

If the two ETS tests are to be given equal weight in measuring pupil
achievement, then, on the besis of their composite renk, pupils in SMSG-
Accelerated schieved the highest scores over the three years, followed by
UICSM-8, UICSM-7, SMSG-Normel, Standard Accelerated and, last, Stendard
Enriched. On ETS-1 contrasts among mean ranks of the six programs found
SMSG-Accelerated and UICSM-8 scoring significently higher than e{ther of the
stendard programs. 8&MSG-Normal scored significently higher thian Standard
Enriched. None of the other program contrasts reasched significance. Both
cluster contrasts were significant: the contemporary exceeded the standard,
the accelerated exceeded the enriched.

On ETS-II, the program contrasts found all four contemporary prograwus

significently higher than each of the standard ones. None of the contemporary

229




Table 5=53

Rank ¥ Analysis of Variance on ETS-T Residual Scores

Program

1 &= w n

O

1 Standard Enriched

2 Standard Accelersted
3 SMSG-Normal

L SMSG-Accelerated

5 UICSM-8

6 UICSM-7

Sum of Ranks for Grades 7, O and 9.

~

Mean Rank Rank )
1389.21 6 56.50
1363 .4k 5

1127455 3

1007.29 1

1082.33 2

1226,91 4

Prqg;am Contrasts

1 2 3 L 5

261.66 ¥ 378.00 ¥ 306.87 8
352,23 ¥ 281.10 ¥

137.88 Y

Enriched vs. Accelerated

I

Standard vs. Contemporary

6 Scores ranked in de

B Significant at or b

scending order.

eyond the .05 level.
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Teble Hu5lh

Rank & Analysis of Variance on ETS-IT Residusl Scores
Sum of Renks for Grades 7, B and 9

Program Mean Rank Rank %
1 1482.31 6 1h1.47 9
2 1439.50 5
3 1168.98 L
4 953.78 1
5 1061.52 3
6 978.69 2

Program Contrasts

L 2 3 L 5 6
1 Standard Enriched 313.33 ¥ 532,45 O 420.79 B 503.62 8
2 Standard Accelerated 270.52 ¥ 489.65 ¥ 377.99 ¥ 160.81

3 SMSG.Normal

I SMSG-Accelerated

5 UICSM-8

6 UICSM-T
Fnriched vs. Accelerated = 283.11 ¥
Standard vs. Contemporayy = 426.21 8

¥ Scores ranked in descending order.

Y stenificant at or beyond the .05 level.
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Table 5«55
Rank V Analysis of Variarce on Combined ETS.I and ETS.IT Residual Scores
Sum of Ranks for Grades 7, 8, and 9
Program Mean Rank Rank : ’iz
1 28T1.52 6 1576.30 9
2 2802.94 > ‘
3 2296.53 b ‘
L 1961.,07 1
p 2143.85 2
6 2205.60 3 |
Lz 3 0y 5 6 i
1 Stenderd Enriched 910.45 Y 727.66 ¥ 665.92 B ’
2 Standard Accelerated 84:..88 b
5 SMSG-Normel
4 SMSG-Accelerated

5 UICSM-8
6 UICSM-T
Enriched vs. Accelerated = 420,99 9
Standard vs. Contemporary = 690.48 \I}
V Scores ranked in descending order . \

\}? Significant at or beyond the .05 level,
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iiz:t;grams differed from each other, nor did the two standard ones differ
from each other. Both cluster contzjasts reached significance, with the
contemporaz;y higher than the stander2, the accelerated above the enriched.
On the two tests combined, f;he three contempore accelerated programs
(SMSG-Accelerated end both UICSM's) ranked slgnificantly higher than
Standard Enriched. In addition, SM$G-Accelerated ranked significantly
higher than Standard Accelerated. Both program clusters reached signifi.

cance in the same order as in the single test analyses.

Relationships Between Sub-test Scores ETS-I and the TMT's.

A{l.though the ETS-II sub-tests were directly drawn from the content of
each particular program, they apparently sampled different content than was
Included by the teachers and consultants in developing the end of year

] Teacher-Made Tests, Correlstions between TMT scores aud scores on the

eub-t=5t specific to each program are not consistently highest. Examination
of Table 5-56 shows that the sub-test IMT correlation marked 3 were not
consistently highest either by row or by column in any one of the three
years. At the end of grade T, the correlation between "own" sub-test and
"own" TAT was highest for SMSG-Accelerated, lowest for the majority of the
Standard Accelerated group (all but the clsss which followed an algebra
sequence in grade 9). Only the Standerd Accclerated class which later took
algebra and the SMSG Accelerated program showed a higher correlation between
- the TMT and its "own" sub-test scores than between their TMT and other sub-
tests. In most instances, correlations of "own" sub-test with the program
Bpeciﬁc‘teacher made end of year test were no greater than those with the

general Developed Mathematical Abilities Test.
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Table 5«56

Correlations of Sub-test Scores with ETS=-I and TMT
Scores for Grades oeven, Eight and Hine
For Each of the Seven { Mathematics Programs.

ﬁzgge §e¥en
Sube=tests
1 11 TiT v v
Programs ETS=I TMI  ETS=-1 TMI  EIS=1 TMT  ETS-1 TMT  ETS~1 4MT
i. St. Enriched .35 .370 .31 33 A4 40 .16 .31 .17
2. St. Acc.-gesm,. .11 .17 .08 14 b . .25 .12 .09 .35 .37
3. St. Acc.=Alg. .02 .05 .32 .36 D .46 .12 .50 .33 .61 .12
4. SMSG-Normal .45 .37 .45 .38 .33 .320 .23 .17 .39 .35
5. SMSGeAcc. .22 .18 .38 .36 .29 .20 .39 .409 .31 .34
6. UICSM=8 .53 .45 .40 .57 .46 .39 .25 228 .45 44
7. ULCSM~7 31 .23 .31 .37 .37 .3 .31 .25 .28 .3
Total 42 .25 .35 .3 .46 .32 .38 .15 .42 .2

Grade Eight

Subetesgts
1 11 II1 IV 'S \'24
r'*3, ETS~I TMT ETS~-I TMT ETS«~I TMT ETS-1 TIMT ETS~-1 TMT ETS=1I TMT

t.o.41 0 L300 .15 .12, .28 .23 W24 .18 .15 .05 .32 .23
2. .36 .25 .37 .47% 09 .14 .15 .13 .21 .08 .10 .27
3. .02 .02 .48 51§ .35 .20, .35 =07 .12 .36 =23 .12
4. .36 .45 .25 .21 .14 .08V .40 .41 . .09 .09 21 .14
5. .49 .28 .45 .28 .13 .14 .47 .33 .11 .16 .19
5. .33 .09 .21 .17 .25 .19 .4 .3 .38 .18Y . .

7. .3 .05 .36 .26 .08 .25 .38 .50 .29 .36 31 .30b
“atel.36 .20 .30 .22 .23 .11 .37 .14 .20 .06 .30 .08

Grade Nine
Subetegts

I I II1 IV V Vi
. ETS-I T™T ETS~I TMT ETS-I TMT EIS-I TMT ETS-1 TMT ETS~-I TMT

[}
v

t,

9

19 .19 .29 17, .26 .23 .14 .06 .36 .26 .30 .16
27 .2 45 259 20 15 .20 .19 .28 .11 .32 .28
13 42 22 36b .25 205 .19 .59 .18 .30 .11 .41
.21 .37 .39 .36 .28 .21b .31 .23 .3 .39 .32 .17
A1 420 025 26 .59 47 46 300 .40 .21 .56 .46
.29 .33 .33 .25 .20 .24 .20 .14 .47 .45B .33 .23
.22 .18 .47 .35 .32 .38 .3% .25 .36 .29 .26  .34Y
otal28 .23 .31 .10 .33 .20 .28 .08 .42 .12 .30 .16

b’\lO\U!-!-\U:‘Nr-‘

<

The Standard Accelerated class (designated as program 3) which followed a 2nd
year algebra rather then the geometry sequence in Grade 9 was treated as a ‘
separate program. ‘

Subetest derived from the content of the particular program.
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In grade eight the findings were about the same. Only Por Standard
Accelerated (both programs) was the highest correlation of the T with
their "own” sub-test., In all other cases, snd of year scores or the
specific content taught, had lower correlations with the sub-test ostensibly
drawn from that content than with sub-tests drawn from other content. For
example, while the highest IMT-sub-test correlations at grade eight was
<51 and occurred between sub-test II (Standard Accelereted) end the TMI
for the Standard Accelerated program, & correlation of . 50 was found for
pupils in the UICSM-T program between sub-test IV (SMSG-Accelerated) and
the UICSM-7 ™MT. One of the lowest correlations, .08, was found for the
SMSG-Normal pupils between their "own" sub-test and their own TMT,

The situation changed little in grade nine, The content sampled from
the specific courses of study for inclusion in the ETS-II sub-tests bore
minimal relationship to the content included by the teackers in their end
of year tests. Thus, the two sets of measures were rveally tapping relatively
different content: Educational Testing Service selected what was considered

cruclal in what was to be taught; the teachers selected what they believed

had been taught.

Inter correlations Amon&Achigvemeng and Attitudes Variables Across Grades
(Tsble 5-57).

Correlations between seventh grade total attitudes and later achievement
were generelly low, ranging from a high of .22 with the eighth grade T
scores to a low of -,04 with sub-test V of the elghth grade EIS-II. However,
all but five of the 26 correlations were significantly different from zero
at the .05 level. Seventh grade self-appraisal of one's own mathematical

ability (Category V of the Questionnairc om Mathematics) was somewhat more

related to leter achievement than were .total atiitudes toward . mathematics.,
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Twenty-flve of the 26 correlations were significantly different from zero,
However, the highest observed correlation was .26 with the eighth grade TMI
scores and the ninth grede §§§:§ scores, accounting for less than T% of the
variance of the two achievement measures.

The seventh grade ability self-ratings bore little relationship to any
of the achievement variebles. Only six of the 26 corrclations were signi-
ficantly different from zero at the .05 level, and none of these exceeded
09, In fact, only one of the significant correlations bore & positive
relationship to achievement, and that was with TM 8, The relationship of
end of ninth grade attitude scores to achievement was somewhat higher then
was true for the seventh grade, In fact, end of ninth grade attitudes had .
higher correlations with seventh and eighth grade achievement than did
seventh grade attitudes toward mathematics. The average correlation of the
total Questionnaire on Mathematics score with the 26 achievement varisbles
was approximetely .21, The highest correlations were with the eight grade

Tescher Made Tests and all three of the ninth grade achievement measures,

ranging from .32 to .36, All but one of the correlations was significantly
different from zero at the .05 level,

Neither of the end of ninth grade self-assessment measures (Category V
of the Questionnaire on Mathematics or the Abilities Self-Rating Scale) bore
any meaningful relationship to achievement. Between Category V and the
achievement variables, only half of the correlations were significantly
different from zero and the largest of these was .12 (with seventh grade
ETS-I scores) and the average was sbout .0T. Of the 26 correlations between
the Abilities Self-Rating Scale and the achievement variables, only four
differed significently from zero. The greatest was -,12 with the eighth

grade TMT scores.
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Although none of the achievement variables was meaningfully related to
pupils' attitudes toward mathematics or toward their own mathematical
ability or to their general self.assesswent, the end of eighth grade Tezcher

Made Tests appeared to be most consistenily related to attitudes scores,

although the magnitude of the relationship was low.

The attitude measures themselves showed variable relationzhips to each
other when correlated both witi: and across the two testing times. The
highest correlation, .80, was between the total seventh grade Questionnaire
on Mathematics score and the score on Category V of that test, However, in
grade nine, the correlation between the total score and the Category V score
vas only .23, suggesting that a pupil's view of his own mathematical
competence was less related to his general appraisal of the nature and
significence of mathematics in grade nine than had been %rue in grade seven.
The Abilities Self-Rating Scale correlated -.27 and -+33 with total score
and Category V scores, respectively, in grade seven, and -.23 and -.10 with
these two variables in grade nine. The correlations between gradé.seven and
grade nine scores on each of the three attitude measures were 42 for the
total Questionnaire on Mathematics and the Abilities Self-Rating Scale and
o1l for Category V. The latter, which represented student self-appraisal
of theip_mathematical compatence, appear to be the least consistent measure
of the three,

In general, the relationship between attitudes toward mathematics,
including assessment of one's own mathematical ability, bore 1little relation-
ship to achievement, One's general self-rating of abilities appeared to
bear no relationship to achievement., These correlations support the findings
of the analyses of covariance whith demonstrated that the highest achieving

progrcas had the least positive attituses toward mathematics and the lowest
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appraisals of their abilities in general and their mathematics abillty in
particuler.
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Chapter VI

Summary, Conclusions and Implications

The TYP Mathematics Study emerged from an eariier project conducted
in cooperation with the Junior High Schools of Cheltenham Township
(Pennsylvania) Public Schools. The project assessed the effects of
varied instructional procedures and content on the achievement and
attitudes of four comparable classes of gifted junior high school
students over a three-year period. The following tentative conclusions
emerged from the study: (a) acceleration, either through standard or
coni.erporary matroratics curricula, seemed %0 provide talented students
with meaningful and enriching experiences and (b) enrickment seemed to
become meaningful only when able students dealt with more advanced and
more difficult concepts. The Cheltenham Study involved only four
classes with a single teacher for each rrogram, making it difficult to
separate feacher effects from program effects. A grant from the United
Stetes Office of Education Cooperative Research Program for a demonstration-
research project, together with continued support from the Horace Mann-
Lincoln Institute of School Experimentation, made possible a comparison
Of varied approaches to mathematics for able junior high school students

with a number of classes for each program.
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ngggse of the Study

The purpose of the TYP Mathematics Study was to assess the relative
effectiveness of varied approaches to the teaching of mathematics to
93ademically talented junior high school pupils. The gtudy was aimed at
comparing the effects of standard, traditional mathematics programs with
contemporary ones and of accelerated programg with enriched ones. Pupil
achievement was defined in terms of (=) general ability to deal with
quantitative relationships; (b) mastery of content of a particular
mathematics program; and (c) ability to apply mathematics concepts and

skills learned in one program to problems and processes derived from the

content of other progrsms.

gxggtheses

The two hypotheses tested in this study were:

gypothesis‘z -~ Rapid sequential progress through a mathematics

program is more effective than plane which provide either intermittent
enrichment units (even when these are of an advanced nature) or depth study
of normally paced sequential materials as measured by

8. GCeneral mathematical competence;

b. Ability to apply knowledge to unfamiliar mathemstical material;

c. Positive attitude toward methematics,

Hypothesis II -- Compared with programs which follow a standarqd,
traditional sequence, regardless of pace, programs which deal with contem-
porary mathematicael content and methodology will result in:

a. Greater general mathematical competence;

b, More marked ability to apply xnowledge to unfamiliar mathematical

2k




materials;

¢, More positive attitudes toward mathematics.

“ Design of the Study

A\

Population Selection.

Pupils were selected on the basis of general intelligence (IQ above

t

\
‘i .
»

120) and sixth grede reading and arithmetic achievement (scores approxi-

f

mately one and a half to two years accelerated}, Attitudes toward
mathematics, self-rating of ability, socioeconomic status as well as
'}, interests, academic preferences, etc., were assessed but were not
?t considered in pupil selection,
A total of 85 school systems, 51 classes and about 1500 pupils
- initlally participated in the study. Complete, usable data at the end
e of the seventh grade were available for 1477 pupils. During the second
year (eighth grede), 49 classes were involved with date available for
1271 pupils. By the end of the third year (ninth grade), due to normal
attrition, changes in state requirements and overcrowded conditioms in
- some schools, the number of classes dropped to 37 and the number of pupils,

¥ on whom all data were available for the taree years, to 868, a

Program Selection.

In selacting progrems foratomperativer study, &ix were ehemen which °
vere presumabi¥ differentlated advdralvg to romtent (stenderd or centenm-

porary) and teaching-learning pace (enriched or accelerated).

& Since only one of the Standard Accelerated classes followed a second-
year algebra sequence in grade nine as origiaally agreed on. the 25 pupils
of this class were not included in the sub-test or within program analyses.

oho
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Two standard or traditional programs were included, one enriched and

the other accelerated. The remaining four programs were contemporary in
nature, one enriched and the other three accelersted in various ways.

Standard referred to programs using mathematical content found in
Junior high school texts published prior to 1957, characterized by an
emphasis on arithmetic processes and social applications in grade seven
and eight and by an elementary algebra course in grade nine taught by
the demonstrative method.

Contemporary referred to programs recently developed for the purpose

of updating mathematical content. These are the progrems ususlly referred
to as "new" mathematics. Two contemporary progrems were selected-- School
Mathematies Study Group (SMSG) and University of Illinois Committee on
School Mathematics (UICSM).

Enriched referred either to the addition of content outside the regular

sequence of the standard text (as in the Standard Enriched classes where

units were added each year) or to depth study of particular aspects of the

standard sequence o a program (as in the SMSG-Normsl classes).

Accelerated programs provided either for moving through a given sequence

in less time than usual (e.g., completing seventh and eighth grade arithmetic
in & single year and then going on to more advanced work as in the Standard

and SNMSG-Accelerated programs), or beginning a given sequence a year or two

earlier than normal (e.g., starting the UICSM ninth grade program in grade
seven or eight instead of in grade ning).
The six programs were designated as follows:

a, Standard Enriched -- These classes followed the sequence found in

most commercial texts for seventh and eighth grade arithmetic and first-

year algebra. In addition, special "enyrichment" units, based on concepts

more advanced than those included in the standard program, were
2h3




presented. In grade seven, for example, pupils dealt with Mensuration
and An Introduction to Mathemetical Structure; in grade eight they were
exposed to such content as Number Patterns and Probability; in grade nine,
they learned about Sets and the Structure of Algebre, 'Linear Progreming
and the Theory of Games. Four special units were added in grade seven,
four in grade eight and three .n grade nine.

b. Standerd &ceelematad -- These classes completed the standard

seventh and eighth grade materials in a single year and the standard Pirst-
year algebra course in the eighth grade. At this point, for & number of
reasons, all but one of the classeg which remained in the program, moved
into & plane geometry course. Only a. single class :fpllowed a second-year
algebra course as originally intended. |

c. SMSG-Normal -- These classes followed the Meth for Junior High

School, Volumes I and I, and the First Year Course in Algebra sequence at

the pece intended by the SMSG authors. However, pupils engaged in an
intensive study of the most critical topies.

de SMSG-Accelerated -- These classes were sccelerated through the

SMSG meterials, and covered a four yesr sequence in three years. In

addition to the work covered by the SMSG-Normel classes, these sccelerated

classes also completed Intermediate Mathematics.

e. UICSM-8 -- During the seventh grade, these classes covered

essentially the same materials as the SMSG-Accelerated groups. They then

began the ninth year UICSM program a year earlier than normal, They
completed Units I, II, IIT end psart of IV by the end of grade eight, and
the rest of IV and all-of Unit V by the end of grade nine., This represented

an algebraic sequence,

ol
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f. UICSM-T7 -- These classes began the UICSM program two years earlier
than usual, completing Units I, II and IX by the end of grade seven, IV

and V in grade eight, and VI (the year's ¥#ork in geometry) in grade nine.

Teacher Training.

Teachers who participated in the study met in progrsm groups for
in-service training in the content and methodology appropriate to the
course of study they were to follow. Special consultants were provided
for each program and remained with the teachers for the three years. The
number of in-gervice sessions varied from year to year and from program to
Program, depending upon the newness of the materiasl to the teachers and

their expressed requests for help,

Testing Program,

At the end of each of the three Junior high school years (grades 7, 8

and 9), all pupils were tested on the appropriate form of the Developed

Mathematical Abilities Test (ETS-I) and the Mathematics Achievement Test

(ETS-IT) developed by the Educational Testing Service expressly for this
project, In additlon, Teacher-Made Tests (TMT) were developed yearly by

the teachers and consultants of each program and were intended to test the
content covered by the particular program only. At the end of grade nine,

all participating pupils were again given the Questionnaire on Mathematics

and the Ability Self-Rating Scale.

Analyses of the Data,

To control for initial di:’ferences in pupil intelligence, reading and

arithmetic achievement, attitudes toward math, socio-economic status and

self-agsessment of ability, a series of multiple regression analyses were
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perfoomed on all tesf; scores, The residusl scores yielded by the regression
analyses as well as the raw scores were subjedted to analyses of variance.
Total scores of ETS-I and ETS-II and the sub-test scores of ETS-II were
analyzed both across and within programs each year. The IMT's were emmmined
yearly, but only within each of the programs. The ninth grade scores on the
attitudes measures were analyzed by covariance, using seventh grade scores

as the covariate. For all measures, contrasts were performed (where
appropriate) among individual programs as well as between two sets of progran

clusters: (1) standard vs. contemporary; (2) enriched vs. accelerated.

Summary: End .of Grade Seven

A total of 1477 pupils enrolled in 51 classes engaged in the six
programs of the study. At the end of the first year, some consistent
differences between programs were observed. On the raw scores of the

Developed Mathematical Abilities Test .(ETS-I), the Standard Enriched program

fell significantly below each of the other progrems., On the residual
scores, they differed significantly only from the two SMSG programs. On
the Mathematics Achievement Test (ETS-II) the SMSG-Accelereted and the

UICSM-8 programs combined did significantly better than any of the others
while the Standard Enriched feli below all others oa both the raw and
residual score analyses.

Since the UICSM-8 program was not to begin the ninth grade UICSM course
until grade eight, the classes spent the seventh grade in a course of study
similar to the SMSG-Accelerated program. The two programs were combined,
therefore, for teacher In-service sessions, for ‘the Teacher-Made Tests,

for developing Sub-test IV of the seventh grade ETS-IT Test; and for
for some of the analyses.,
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On the sub-test analyses, the Standard Enriched ranked lowest on all
but the UICSM-T sub-test where it ranked Pifth, while SMSG-Accelerated
renked first or second on all five sub-tasts.

The various cluster comparisons favored the contemporary programs
over the standard and the accelerated over the enriched, At the end of the
Tirst year of the study, the combined SMSG-Accelerated and UICSM-8 programs
appeared most advantagecus, the Standard Enriched least successful, at least

on the basis of the measures used.

Sumary: End of Grade Eight

At the end of two years' participation in the experimental progrems ’
the trends noted at the end of the first yeer were largely confirmed, at
least as measured by the instruments employed in this study. The only
noteworthy changes were in the general improvement shown by the UICSM-7
program end the drop of the Standard Accelereted program, especially on
the Mathematics Achievement Test (ETS-II). Howevar, on the Teacher-Made

Tests, teacher expectations were more closely approached in the two standard
programs and UICSM-8 than they were in the SMSG or the UICSM-7 progrems.
The latter, which achieved the lowest IMT scores, nevertheless exceeded its
predicted scores on both ETS measures while the two standard programs, with
high ML scores, achieved negative resiftal means on both EIS tests. In
fact, the rank order correlations between class means on the TMI's and on
éach of the two ETS tests across the six programs were both negative.
However, the product moment correlations between ETS-I and the IMT'sg

and between ETS-II and the TMI's for the total population were positive
and significant ( .36 and .31 respectively) indicating that within each
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program those pupils who scored higher on the _E:I_’S_ tests also scora2d higher
on their Teacher-Made Test.

The analysis of the sub-test scores found that only one program, SMSG- l
Normal, exceeded all other programs on its own sub-test. However, only in
the case of UICSM-8 did any progrem fail to achieve its highest mean score
on its own sub-test. UICSM-8 appeared to be the program which enabled its
students to cope most effectively with material not in their own course of
study. Their mean residual score across the "other" sub-tests was the highest,
exceeding their score on their "own" sub-test., Although each of the progrems
had positive residual means on their own sub-tests, only SMSG-Accelerated
and the two UICSM programs guadha positive residusl mean score on the com-
bined "other" sub-tests, The S{';andard programs and SMSG-Joymal were, thus,
less capable of handling material which they had not beeu tuught directly
than were SMSG-Accelerated and the two UICSM programs. 7Thie contrast between
the enriched and accelerated program clusters (Standard Eariched plus
SM5G-Normel vs. Standard Accelereted, SMSG-Accelerated, UICSM-8 and UICSM-T)
yielded significant differences favoring the accelerated cluster on sub-tests
1I, IV, Vand VI. The contrasts between the standard and the contemporary
program clusters were significant only on sub-tests III, IV and VI. In each
of the three, the contemporary exceeded tha standard.
Clararoom variability within programs continued to be significant. Of
the 36 within progrem analyses of variance (rew and residual scores on
three measures for each of six programs) all but three yielded significant i
F ratios. Only on the Developed Mathematical Abilities Test (BTS-I)

residual scores were there no significant classroom differences in the
Standard Enriched, the SMSG-Accelerated and the UICSM-8 programs. It would
appear that when individuel pupil differences were held relatively constant,
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the mathematical knowledge assessed by ETS-I was less influenced by teacher
or group differences than was the competence assessed by the cross-program
Mathematics Achievement Test or the Teacher-Made Test specific to each

program,

On the whole, the three accelerated, contemporary programs exceeded the
other three on almest a2ll measures and uppeared supearior particulariy in
their general mathematical competence and in the ability to handle content
to vwhich they had not been directly exposed.

Summery: End of Grade Nine

Toward the end of the second year of the study, a number of school
systems indicated either their inability to participate for the third year
or to follow the agreed-on mathematics progrem (i.e,, second course in
algebra rether than a geometry course). Three districts which sent their
pupils to the ninth grade of a regional Bigh achool were unable to maintain
their classes intact due to overcrowded conditions and double sessions
vhich created programming problems. In one or two instances, schools simply
mced their withdrawal cu the basis of internal problems. Most of the
Newv York State classes in the Standard Accelerated program insisted on moving
their ninth grade pupils into geometry instead of the second-year algebra,
as orizinally planned. Only one Standard Accelerated clsss remained with
the original algebre sequence.

Thus, the third year of the study began with 38 classes (out of the
49 classes which had completed grade eight). However, at the end of the yesr,
it appeared ta:t one of the UICSM-8 clesses had followed a different sequence
from the one set for that program as a 1;7hole, and was, therefore, eliminated
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from all ninth-year achievement analyses but retained for the attitude
assessments. The single Standard Accelerated algebra class was treated as

a separate progrem for the cross-progrem analyses (except for the ETS-II

sub-tests) but excluded from the within-program analyses.
At the end of grade nine, all participating pupils were tested on new
forms of the Developed Mathematicel Abilitizs Test (ETS-I), the Mathematics

Achievement Test (ETS-II) end on a Teacher-Made Test (IMT): The Questionnaire

on Mathematics and the Ability Self-Rating Inventory which had been admin-

istered at the beginning of grade seven were re-administered at the end of
grede nine,

On both cross-program measures (ETS-I and ETS-II), when raw scores were
considered, the contemporary program cluster exceeded the standard; the
accelerated exceeded the enriched. When the scores were regressed to control
for some of the individual pupil differences » bovh cluster contrasts remained
significant oa ETS-II,but the accelerated-enriched contrast on ETS-I no
longer held up, On ETS-I, SMSG@-Accelerated held first place and differed
significantly from all but Standard Accelersted- glgebra on both raw and
residual score analyses and from all but UTCSM-8 when the residual scores
were considered. Either Standard Enriched or Standard Accelerated-geometry
held the lowest positions.

On ETS-IT, (on both raw and residual scores) the UICSM-T program held
first place and differed significently from all other programs, SMSG-
Accelerated scored significantly higher than all but UICSM-7. Standard
Enriched held the lowest positio. with Standard Accelerated-&lgebre one
from the bottom,

On the basis of the two cross-program achievement measures, the pupils
In the SM3G-Accelurated program did best, even when differences in pupil
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ebilities and attitudes were, in large measure, controlled.

Aggessment of the yaw scores en the various sub-tests found that while
in some programs the students achieved their highest score and exceeded all
other programs on their "own" suvb-test; in other cases, students scored
higher on sub-tests derived from other progrems than they did on their
"own"., In geveral instances, the highest mean score on a sub-test was
achieved by & progrem other than the one for whom the sub-test was intended.
In generel, Standard Enriched did least well of all the preograms, scoring
either last or next to last ¢n all sub-tests; SMSG-Accelerated and UICSM-T
scored either first or second on all sub-tests.

On the sub-tests derived from the content of the accelerated programs,
the accelerated cluster exceeded the enriched; on the SMSG-Normal sub-test,
the enriched exceeded the accelerated. On the Standard Enriched sub-test,
there were no significant différences due to pace,

The contemporary-standard cluster compariosns found the former
slgnificuntly higher on five of the sub-tests. Only on the sub-test derived
from the Standard Accelerated-feometry program were there no significant
dl fferences due to approach,

When scores were controlled for initial differences in pupil ebilities
and attitudes, the enalyses tended to point up the differences in performance
bgtween the programs which studled algebra and those which studied geometry.
For example, SMSG-Accelerated, which dealt with advancec gebraic material
fell below expectation on the two sub-tests derived from geometry content;
vhile Standard Accelerated, which dealt with geometry, exceeded expectation
on those two sub-tests., UICEM.T retained its high standing and exceeded the
other programs in 16 of the 20 significant contrasts in which it figured.
Standard Enriched, which figured in 13 significant contrasts, fell below the
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comparison programs in 12 of them. The accelerated-enriched cluster
contrasts remained &8 in the raw score analyses; contrasts between the
contemporary and standard clusters yielded significant differences only on
the taree sub-tests derived from the contemporary, acceléra.ted programs.
All significant contrasts favored the contemporary cluster.

To the extent that the sub-test scores were indicative of the pupils!
ability to cope effectively with material to which they hed not been
directly exposed,as well as with & small sample of the content derived from
their own program, the several progrems yielded quite disparate results.
UICSM-T pupils were most apt to exceed all others not only in responding to
their own content but also to the content representative of other programs;
Standard Enriched appeared lesst capable of dealing either with its own
or with the content from other programs. The procedures through which the
UICSM-T pupils learned their own material seemed most apt to help them attack
other problems successfully. These procedures included not only the
methodology built into the UICSM approach to teaching contemporary
mathematics, but elso the fact that the pupils were at least two years
accelerated and thus exposed to more varied and more advanced content than
was true for the UICSM-8 pupils, who followed the same methodology but,
becausge they were only one year accelerated, were exposed to less and less
varied content,

At the end of grade nine, the analyses of EIS-I, E1S-II and IMT sc~res

by classes within programs showed considerably fewer significant differences
than had been observed in the first two years.

In fact, even where raw score analyses by classes within programs
yiclded significant F ratios, analyses of residual scores failed to reach a

significant level. These findings suggested that, at the end of ninth grade,
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most of the observed differences among classes in any one progrem were more
nearly a function of pupil ability than of teacher or intra-class factors
not controlled in this study. These latter Pactors appeared to have less
effect on class achievenent at the end of grade nine, (especielly on classes
in the contemporary programs), than they had appeared to exercise in the
earlier grades. One could speculate that ninth grade teachers, whether in
the junior high school or in the senior high school ( to which some ninth
grade clasces moved) are more uniformly competent in mathematics teaching
than may be true of seventh and eighth grade teachers.

The relationships between class means on the two EIS measures varied
considerably from porgram to program. It was highest for SMSG-Accelerated
and Standard Accelerated, lowest for Standard Enriched. SMSG-Normel classec
performed relatively comparably on the two tests when raw scores were
considered, but showed a negative relationship when individual pupil
differences were partially controlled, The relationship between class
standing on the ™MI's and EPS-1I, both achievement measures, was equally
variable from program to progrem. When mean residual scores were compared,
rank order correlations ranged from a high of .80 for SMSG-Accelerated to
& low of -,10 for SMSG-Normal.,

Both the attitude measure and the self-rating scale administered at
the beginning of grade seven were readministered at the end of grade nine.
To control for initial differences in attitudes and self-ratings, analyses
of co-variance were performed on the ninth grede scores adjusted by seventh
grade scores. In general, the results went contrary to expectation. The
pupils in the contempurary programs expressed less positive attitudes toward
mathematics and mathematicians than did pupils in the traditional, standard

programs., JTeaching-learning pace had no effect on attitudes. On the
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Abilities Self-Rating Scale, neither of the cluster contrasts reached

slgnii*icance although there vas a8 significant differsnce among programs.
In general, one's appraisal of the nature o significance of mathematics or
of the characteristics of mathematiciang, or even one's own assessment of
mathematical ability had no significant effects on achievement. In fact,

by the end of grade nine, those programs which achieved least well showed

the most positive attitudes.

Longitudinal Analyses

To assess the cumulative effects of the several programs over the
three-year period, all pupils were rank-ordered on residual ETS-I and ETS-II
scores, separately for each of the three yesrs, The three yearly ranks for
each test separately end for both tests combined were then summed for each
student and cross program analyses of the rank "scores" were performed,

All three rank comperisons (EIS-I, ETS-II, both tests combined) yielded

significent Chi Squares. In all three cases, the contemporayy cluster
exceeded the standard and the accelerated ranked higher than the enriched.
On ETS-I, SMSG-Accelerated ranked first; UICSM-8, second; and SMSG-Normal,
third. Standard Enriched ranked lowest, exceeded somewhat by Standard
Accelerated. UICSM-7 fell at about the middle.

On §E§:§E§ MSG-Accelereted again ranked first and the two-year
accelerated UICSM-T held second place, followed by UICSM-8 and SMSG-Normal.
The two standard programs were in the two lowest places, with Standard
Enriched below Standard Accelerated.

On the two tests combined, The three contemporary accelerated programs

(SMSG-Accelerated and both UICSM's) ranked significantly higher than
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Standerd BEnricheéd. ©SMSG-Accelerated, which ranked highest, also exceeded
Standard Accelerated. For the three years and on the basis of the two
ETS tests, with individual pupil differences in ability and attitudes at
least partially controlled, the SMSG-Accelerated program ranked highest,
followed by UICSM-8 and UICSM-T in that order. SMSG-Normal ranked fourti;

Standard Accelerated, fifth; and Standard Enriched was at the bottom.

Conclusions and Discussion

The results of the study only partially supported the two hypotheses.

In most of the analyses of cross-program scores, the four accelerated
programs exceeded the two enriched ones and the four contemporary programs
exceeded the two standard, traditional ones. However, while the contemporary
programs resulted in "greater gain in general mathematical competence" and in
the "ability to apply knowledge to unfemiliar mathematical maverial,” they
failed to generate "more positive attitudes toward mathematics,"” in genersal,
or to raise the pupils' assesament of thelr own mathematical ability above the
level of the standard programs.

The accelerated programs generally exceeded the enriched ones on both
mathematical competence and applicacion of knowledge to new materials.
However, these results were due to the higher scorus of the three contemporary
accelerated programs which outweighed the single standard accelerated one.,
Within the standard approach, the accelerated clssses generally exceeded
the enriched ones. Here, as for the hypothesis relating to the contemporary-
standard comparisons, the accelerated classes failed to demonstrate‘ﬁore

positive attitudes toward mathematics than those in the enriched programs.
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In general, the study concluded that academically able junior high
school pupils achieved a higher degree of general mathematical competence
and showed areater ability te cope with relatively unfamiliar material in
contemporary-accelerated programs than in contemporary-enriched, standard-
accelerated or standard-enriched, Of all the program adaptations, the
latter (standard-enriched) appeared to be the least successful on both
achievement counts, but among the highest .on the attitudes and self-rating
measures.

Since over the three years, the three contemporary-accelerated programs
proved about egually effective, it is not possible to compare the relative
advantages of the two kinds of acceleration: beginning a sequence earlier
than normal or working through a sequence more rapidly then normal. In
both instances pupils are exposed to more varied and more advanced content
than would otherwise be the case and are, thus, in a position to apply more
extensive knowledge to the solution of unfamiliar problems. Nor can any
conclusions be drawn regarding the relative merits of the SMSG and the
< UICSM programs when these are presented at an accelerated pace., In both
programs the content and the methodology eppear to have been more effective
in Pfostering general mathematical abllity and in ensbling students to cope
with reiatively unfamiliar materis) then was true for the standard,

traditional progrems. Thus, contemporary-accelerated programs appeared to

produce the best results, in terms of mathematical achievement, even though
} such programs apparently did not promote more positive attitudes toward

mathematicsg,
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Digcussion of Results

Although acceleration resulted in greater achievement than enrichment,
and the contemporary approach appeared superior to the standard one, it was
in the combination of acceleration and contemporayy content and metkodology
that the greatest learning occurred, at lezst in terms of phe criteria set
in this study,.

Effects of Acceleration-- The accelerated pace, whether through rapid

progress or earlier beginning, allowed for more extensive coverage of materiesl
than could occur under a normsl pace. A4nd it appeared that pupils exposed
to more, and more varied knowledge, learned more and retained more. The
accelerated students not only achieved a creditable degree of mastery over
whet would generally be taught in a normaslly paced sequence, but also had )
the advantage of being exposed to additional, more advanced subject matter.
As & result of mastering a wider array of concepts and processes they
apparently had a greater repertoire from which to draw in attacking
relatively unfamiliar mathematical material, For instance, the UICSM-T
classes, which were accelerated an extra year over the UICSM-8 classes,
covered plane geometry as well as algebra in the time that the UICSM-8
classes covered only algebra. Although the UICSM-T program did not do as

well as UICSM-8 on general mathematical competence as measured by the

Developed Mathematical Abilities Test, they made the best showing on the

various sub-tests of the Mathematics Achievement Test. On almost all

measures, the ®ccelerated SMSG program surpsssed the performance of the
normal-paced SMSG program. Only on the sub-test derived from the SMSG-
Normal content did the normal paced pupils surpess the accelerants. In the

standard programs, the Standard Accelerated puplls almost invariably ecored
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higher than those in the Standard Enriched program,

Thus, in each case, acceleration gave bright pupils an advantage
over those who followed a slower pace, even though the normel-paced programs
were enriched by the addition of special units or by more intensive study of
selected portions of the course of study.

The very fact that this sample of able jupior high schiool students--
seventh, eighth and ninth graders--performed as well as they did on the
Developed Mathematical Abilities Test which consisted of items drawn from

the Scholastic Aptitude Test pool, intended for eleventh and twelfth grade.
students, has important implications for program planning. Some students
in almost all programs ack.eved perfect or near perfect scores and, in most
classes, students solved, on the average, about 70% of the problems
correctly. This fact supporte findings from other studies (e.g., those of
Project TALENT) which discovered that bright youngsters at lower grade
levels achieve as well or better then less bright or "less taught"” students
at higher grade levels. Such data reinforce the belief that able youngsters
can be taught more and more adwanced content at earlier eges then curriculum
developers often consider possible or desirable,

This study further helps to allay some of the fears of those who contend
that an accelerated pace will lead to superficiality and that pupils will
lack the depth of understending which would result from "morizontal
enrichment.” At least in the study of mathematics, it appears that a pace
which enables bright students to deal with more advanced content earlier
does not preclude adequate mastery of basic concepts and processes needed

to proceed to the more advanced work.

Effects of the Conte:gporazy Programs-- The advantage of the contemporary

over the standard programs mey be attributed, in part, to the methodology of
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the former, which placed more responsibility upon t:: pupils to "discover"
solutions and arrive at generalizations. In part, the advantage may also
have resulted from the greater emphasis on abstract menipulations and
structurel aspects of the material which may have provided the students with
greater flexibility in deeling with relatively abstract quantitative rela-
tionships thean was achieved by the more content bound and epplied nature of
the stendard programs. These advantages were not only marked on the
relatively abstract problems of the Developed Mathematical Abilities Test,

they elso enhanced the students' ability to handle the applied problems in
the sub-tests derived from the standard content.

Thus, the combination of covering more and more advanced content, on
the one hand, and learning through a methodology which stressed "discovery"
and content vhich dealt with abstract principles and structural aspects,
on the other, provided students with a large repertoire from which to
draw as well as a flexibility of approach through which to utilize their
knowledge in the solution of unfamilisr problems,

It is especially interesting to speculate on the causes of the
consistently pcor performance of the étandard Enriched program. While the
emphasis in the normal sequence was on problems which have "social utility"
and on the use of text-bouk models or pre-teught elgorithms in the solution
of problems, these pupils were, nevertheless exposed to some "enrichment"
unite derlved from the concepts snd content of contemporary methematics,
similar to those found in the SMSG and UICSM programs. In addition, the
speciel units dealt with content generalily reserved for later grades and
were, thus, accelerated in nature,

Wiy, then, did the Standard Enriched pupils fail to apply these

learnings to the test questions, their "own" as well as those based on the
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contemporary programs?

The explanation probebly lies, in large measure, in the discontinuity
between the enriclment muterial end the standard course of study. Although
the Standard Eariched pupils were exposed to a variety of "ncw" and
relatively advanced concepts, these never became an integral part of their
work and neither grew out of what preceeded nor led on to the next phase
of a sequential, ordered program. Thus, the enrichment units remeined
encapsulated, independent of the main instructional gequence,

To the extent that the approach followed by the Stendard Enriched
program fairly exemplifies the concept of enrichment "by addition" the
results of this study cast serious doubts on the effectiveness of such an

approech,

School and Teacher Factore

However, factors other than the nature of the content and methodology
may have influenced the differential performance of vupils in the several
programs, Although differences in initicl pupil ability and attitudes toward
mathematics were largely controlled through regression, there was no way of
controlling for differences in structure and climate of the participating
schools or for the degree to which various school related factore affected
performance, Eech school and, in most instances, each school district
was engaged in only one of the six programs., It was, therefore, not
possible to determine the extent to wiich such factors as size and nature
of the community (schools were located in large urban, small city, suburban
and even semi-rural areas), differences in school orgenization {some were
three year Junior high schools, some were six year secondary schools,

8till others were two year junior highs and pupils moved to regional senior
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high schools for the ninth grade ) and variations in local interest and
support for the study, as well as the degree of teacher involvement and the
adequacy and intensity of supervision affected the relative success of each
of the programs. Although all participating teachers had relatively equal
exposure to the in-service treining provided by the project, the amount of
help and support which they may have received in their own schools could
have varied considerably.,

Teacher factors such as amount of mathematical preparetion, degrees
earned and experience in teaching math were found to bear a significant
relationship to pupil success at the end of seventh grade, In aggregate,
such factors accounted for sbout 20% of the variance in pupil achievement.
Thue, some of the differences attributed to programs mey have resulted from
differences in teacher preperetion and teaching ebility in the various
school districts,

However, at the end of ninth grade, teacher .factors appeared to be
exerting less influence on pupil achievement than in the earlier grades,
When initisl pupil differences were controlled, most of the observed class
differences within programs were no longer significant. It mey be that
ninth grade teachers tend to be more homogeneous vﬁ;h respect to subject
matter preparation and competence than is true of tt.;achers in the first
two Junior high school grades. |

Attitudes and Self-Appraisal--Why the students who showed the greetest

gains in achlevement did not 2lso show more positive attitudes toward
mathematics is a question which cannot be answered from the data. The two
UICSM progrems scored lowest on the attitude measures in both grade seven
and in grade nine; the standard programs seored relatively high at both
points. In fact, the sample as a whole exhibited relatively little change
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in attitudes over the three-year period so that the differences which were
observed at the beginning of the seventh grade among the various progrens
were pretty much tose observed at the end of ninth grede., Neither the
nature of the mathematics progreams nor the achievement level of the pupils
in any progrem seemed to affect attitude change either in terms of self
appreisal of sbilities or the assessment of the nature and importance of
methematics or their interest in its career possibilities. The expectation
that success in mathematics would enhance pupil attitudes toward the field
in general, and their engagement irn it, in particular, was not realized,
While pupils genera’ly kmew that they were involved in & study o some kind,
they received no special feed-back regarding their achievement ot*xr than

their scores on the Teacher-Made Test which was, in some cases, used by the

teachers as a final examination. The ETS-I and ETS-II scores were not

made available to teachers(and were thus unavailable to students) wntil the

following fall, since they were machine scored over the summer. Perhaps

more frequent and specific feed-back on achievement might hsve increased

the relationship between expressed attitudes and achievement, A follow-up

of these youngsters would help ascertain whether some programs had motivated

greater student involvement with mathematics than others, determining how

mny students in each progrem take elective math in high school, hovw meny

g0 on %o 3o more advanced mathcmatics or mathematics-related work in college,

or, how many select careers which require extensive mathematical knowledge.
Cross-Content Compariaans. The classic "methods studies”, characteristic

of much of educational research, generelly compered the relative effective-
ness of two or more weys of teaching a commor body of knowledge or a
specific set of skills., In such studies the ciiterion measures could be

based on the common content and differences in achievement could be, roughly,
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attributed to differences in method. This study confronted quite a
different problem: what kinds of measures could be devised to assess the
relative effectiveness of several courses of study which differed in con-
tent as well as in pace and in method. To answer this question required
a definition of "effectiveness” not in terms of the mastery of a specific
body of content but rather in terms of some basic ‘abilities which cut
across content and could, presumably be developed through various content
combinations. Two criteria were set for this study: 1) The general ability
to handle quantitative relationships which do not depend upor the knowledge
of specific mathematical content beyond simple algebra; 2) the ability to
apply concepts and processes lecrned in the context of one body of
content Yo the solution of problems derived from & differsnt body of
content,

The two tests developed by the Educational Testing Service for this
study were intended to measure the two criterion abilities. The Developed

Mothematical Abilities Test (ETS-I) included items which were minimaily

bound by content derived from specific courses of study. For each year,
the test items selected required little specific Imowledge beyond what is
commonly taught at that grade level. In the seventh grade EIS-I test,

for example, where letter symbols or geometric figures wvere useq, the
processes by which they were to be manipulated depend.d on 1ittle more than
general arithmetic competence. One need not have studied either aslgebre
or plane geometry to have teen able to solve the problem, In the ninth
grade, some simple algebraic problems were included, negative and positive
numbers were involved as well as simple linear graphing. In generel, the
ETS-I forms were minimally related to any specific content or vocabulary;
nor didone have to have studied material beyond grade level to acquire the
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necessary competence for solving the problems,
Tne Mathematics Achievement Tegt (ETS-II) sddressed itself to the

measurenment of the ability to apply concepts and processes to relatively
unfamiliar content. To accomplish this purpose, the test was composed of

& number of sub-tests equal to the number of progrems irvolved, For each

sub-test, a series of items was drawn to represent each of the progrems and
all the pupils were agked to tackle all the prcblems - their "own" as well
as those derived from "other" programs. To arrive at the six to eight items
for each sub-test, the total course of study of a given program was reviewed
each year and those mathematical ideas and processes which were considered
most basic or occurred most frequently were included., Where a program used
& specific vocabulary, probably unfemiliar to pupils in other programs,
"$ranslations” were made or standard English forms substituted.

Had each of the courses of study been completely unique, without sny
overlap of content, the sub-tests could have provided valid information
on pupils' ability to apply knowledge to: reslly unfemilisr materisl.
However, this was not the case in this study. For example, the enrichment
units of the Standard Enriched progrem dealt with "contemporary” concepts
which differed little from those taught in the sequential SMSG or UICSM
programs. Or, the UICSM Plane Geometry (Book VI) generelly covers much of
the same material as a standard Plane Geometry course. Thus, the degree of
unfamiliarity of the content varied from sub-test to sub-test and from year
to year for pupils in the several progrems. The degree of variation can be
seen from the varying magnitudes of the sub-test intercorrelations over the

three years.

In generel, however, the sub-tests were relatively independent at each

grade level and none of the correlations explsined more than 25% (per cent)
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of the variance. Furthermore, some highly consistent patterns emerged,

suggesting that, to the degree to which sub-tests represented unfamiliar
""\ content, pupils in the contemporary accelerated programs were consistently
more successful in dealing with such content than were pupils in the other
programs,

It might appear that the superior performence of the coﬁtemporéry
program studcnts on the cross-progiem tests was a function of the greate.r
number of items derived from contemporary content (There were four contem-
porary and only two standard progrems). However, the intercorrelational
matrices indicate no higher correlations smong the contemporary sub-tests
than between some of the contemporary and standard sub-tests. In fact, the
highest correlation ir the ninth grade ETS-IT sub-test matrix was between
the two "geometry" sub-tests-- one of which was contemporary (UICSM-7) and
the other standard (Standard Accelerated),

The concepts underlying the two measures used in this study seem
promising for cross-content comparisons in other subject fields provided
that agreement can 'be' "reached on the common objectives of the varied courses
and that the applicsticn of concepts and processes to new or unfamiliar
content is considered a first order outcome of the learning process,

However, if such outeomes are to be assessed with confidence, the
instruments need to be cerefully pre-tested and modified to achieve a high '
degree of reliability. The instruments used in this study were developed |
for experimental purposes and time and resources were insufficient to refine
them to & level which would be necessary for educationel assessment, The
relisbilities of boin ETS tests were relatively low, for achievement measures.
Despite original pre.testing of the materials, some of the items remained
too difficult, others, too easy. Since .10 test-reitest procedures could be

e ol B, -
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Pollowed, it was not possible to assess the reliabilities of the various
sub-tests,

Problems of Longitudinal Field Research

This study provides a good example of the problems which confront the
regsearcher in conducting fleld research, especial’v of a longitudinal
nature, The major problem for the researcher is the maintenance of a
sufficient sample in each treatment over a period of time. Schools, even
vhen they are interested in the research and closely identified with the
project, still must give first priority to the normal problems of everyday
living.- they are beset by the changing complex of community pressures, by
demends for participating in or abandoning "new" curricula, by bond issues
passed or rejected, by pupil and staff mobility, and by a host of other
factors which directly or indirectly influen-e participation in a long-term
reseerch study. Even with the best of intentions, some schools which
iInitially participated, found that they were unable to stay in the study,
despite their initial cormitments. When practical pro*iems cause a school
to withdraw or modify its commitments, there is, of course, little that the
researcher can do. If longitudinal studies of class performance are 0
result in significant findings which can be of value to schools, the initial
samples must be far in excess of what will be required at the énd. In this
study, about 40% of the initial population was lost by thé end of grade nine.
About 15% of this loss was due to normal pupil mobility which tended to be
relatively comparaeble across the various programs. But the greatest loss
occurred at the end of grade eight when some 12 classes were withdrawn from
the study, depleting some of the programs to such an extent thet they no

longer included the five classes set as a minimum.
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Finally, there is the problem of doing a "timely" study in a period
when there is great change underway in a particular curriulum area. School
systems most likely to participate in a study of this kind in the first
place would normally tend to be in the forefront of innovation, Such
districts are also likely to be under considerable commmity pressure to
move toward newer programs and procedures. The consequence is that some
districts are not willing to wait for findings from longitudinal studies.
If a neighboring commnity has initiated a modern methematics progren, it
is difficult for a school district to delay such innovation until the
findings of & longitudinal study are all in., The general tendency is to
respond to pressures for innovation and Justify such action on bases other
than valid research findings.

In a sense, this demonstration-research rroject was outdated when it
began. The pressures for new mathematics curriculs had begun to build in
the mi1d-1950's so that there was little doubt that schools would move in
the direction of contemporary programs by the early 1960's. In a way, it
is fortunate that the findings from this study supporti contemporary
mathematics curricula, accelerated for bright pupils, In the climate of
the times, it is questionable whether findings to the contrary would have
much effect on stemming the tide of change underway in school mathematics

programs.
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